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(54) Tide: HETERO AR YI^UB STTTUTED QUINOUN-2-ONE DERIVATIVES USEFUL AS ANTICANCER AGENTS 
(57) Abstract 



The present invention 
J relates to compounds 
[ of formula (1) and 
pharmaceutically acceptable 
salts and solvates thereof 
wherein R 1 , R*, r3 ( r4 
R 5 , R 6 , R 7 , R8. R9 ^ z 
are as defined herein. The 
invention also relates to 
pharmaceutical compositions 
comprising compounds of 
formula (1) and to methods 
of inhibiting abnormal cell 
growth, including cancer, in 
a mammal by administering 
compounds of formula (1> to 
the mammal. The invention 

also relates to intermediates and methods useful in synthesizing compounds of formula (1). 
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HETEROARYL-SUBSTITUTED QUINOLIN.2-ONE DERIVATIVES U SEFUL AS 

ANTICANCER AGENTS ' 

Background of the Invention 

5 This invention relates to a series of heteroaryl-substituted quino!in-2-one derivatives 

that are useful in the treatment of hyperproliferative diseases, such as cancers, in mammals. 
This invention also relates to a method of using such compounds in the treatment of 
hyperproliferative diseases in mammals, especially humans, and to pharmaceutical 
compositions containing such compounds. 

10 Oncogenes frequently encode protein components of signal transduction pathways 

which lead to stimulation of cell growth and mitogenesis. Oncogene expression in cultured 
cells leads to cellular transformation, characterized by the ability of cells to grow in soft agar 
and the growth of cells as dense foci lacking the contact inhibition exhibited by non- 
transformed cells. Mutation and/or overexpression of certain oncogenes is frequently 

15 associated with human cancer. 

To acquire transforming potential, the precursor of the Ras oncoprotein must undergo 
famesylation of the cysteine residue located in a carboxyl-terminal tetrapeptide. Inhibitors of 
the enzyme that catalyzes this modification, famesyl protein transferase, have therefore been 
suggested as agents to combat tumors in which Ras contributes to transformation. Mutated, 

20 oncogenic forms of Ras are frequently found in many human cancers, most notably in more 
than 50% of colon and pancreatic carcinomas (Kohl et af, Science . Vol. 260. 1834 to 1837. 
1993). The compounds of the present invention exhibit activity as inhibitors of the enzyme 
famesyl protein transferase and are therefore believed to be useful as anti-cancer and anti- 
tumor agents. Further, the compounds of the present invention may be active against any 

25 tumors that proliferate by virtue of famesyl protein transferase. 

Other compounds (hat are indicated as having activity inhibiting famesyl protein 
transferase are referred to in International Publication Number WO 97/21701. entitled 
'Famesyl Protein Transferase Inhibiting (lmidazol-5-yl)methyl-2-quinolinone Derivatives-, 
which has an International Publication Date of June 19. 1997; in International Publication 

30 Number WO 97/16443. entitled Tamesyl Transferase Inhibiting 2-Quinolone Derivatives", 
which has an International Publication Date of May 9. 1997; PCT/IB99/01393. filed August 5. 
1999. entitled "2-Quinolone derivatives Useful as Anticancer Agents"; and PCT/IB99/01398. 
filed August 6. 1999. entitled "Alkynyl-Substituted Quinolin-2-one Derivatives Useful as' 
Anticancer Agents"; all of which are incorporated herein by reference in their entireties. 

35 The preceding Kohl et al. publication, as well as all other references discussed below 

m this application, are also hereby incorporated by reference in their entireties. 
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Summafv of the Invention 

The present invention relates to compounds of formula 1 

.4 




or phanmaceuticaHy acceptable salts or solvates thereof wherein: 
5 the dashed line indicates an optional second bond connecting C-3 and C-4 of the 

quinolin-2-one ring; 

R 1 Is selected from H. C r C 10 alkyl, -(CR^R'^CCOJR' 2 , -(CR'WXAOJOR 15 . 
-(CR«R^OR«, -{CR«R") q CS0 2 R«. -*CR' 3 R"X(C 3 -C 10 cycloalkyl), -(CR' 3 R'«X(C 6 -C 1(> aryl),' 
and -(CR ,3 R 14 X(4-10 membered heterocyclic), wherein said cycloalkyl. aryl and heterocyclic 
1 0 R 1 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C„ saturated cyclic group, or a 4-10 
membered heterocyclic group; and the foregoing R* groups, except H but including any 
optional fused rings referred to above, are optionally substituted by 1 to 4 R 6 groups; 

R 2 is halo, cyano, -C(0)0R 1S , or a group selected from the substituents provided in 
the definition of R tt ; 

15 each R 3 . R\ R 5 , R 6 , and R 7 is independently selected from H. C,-C 10 alkyl. Cj-C 10 

alkenyl, Cj-C 10 alkynyl. halo, cyano. nitro. trifluoromethyl, trifluoromethoxy. azido, -OR 12 , 
-C(0)R 12 , -C(0)OR". -NR 13 C(0)OR 15 . -OC(0)R", -NR ,3 S0 2 R ,s . -S0 2 NR ,2 R' 3 , -NR ,3 C(0)R 12 
-C(0)NR«R» -NR 12 R 13 -CH=NOR' 2 . -S(0>,R» wherein j is an integer from 0 to 2, 
-<CR 13 R M X(C 6 -C 10 aryl), -(CR ,3 R M X(4-10 membered heterocyclic), -(CR ,3 R 14 X(Cj-C w 

20 cycloalkyl). and -(CR^R^CR"; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C s -C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl. alkenyl. cycloalkyl. aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl. trifluoromethoxy, azido. -NR ,3 S0 2 R ,s , -S0 2 NR 12 R 13 . 

25 -C(0)R' 2 , -C(0)OR 12 . -OC(0)R' 2 . -NR"C(0)OR ,s . -NR' 3 C(0)R ,J , -C(0)NR' 2 R' 3 , -NR 12 R 13 , 
-OR' 2 , C r C„ alkyl. C 2 -C 10 alkenyl. C 2 -C 10 alkynyl. -(CR 13 R ,4 ),(C 6 -C 10 aryl). and -(CR ,3 R' 4 X(4- 
10 membered heterocyclic); 
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Z is ah aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

R 8 is H. -OR". -OC(0)R» -NR 12 R 13 , -N=CR 12 R«. -NR' 2 C(0)R' 3 . cyano, -C(0)OR 13 , 
-SR' 2 , or -(CR 13 R"),(4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are 
substituted by 1 to 4 R 6 groups; 

R 9 is -(CR 13 R M ) ( (imidazolyl) or -<CR ,3 R 14 X(pyridinyl) wherein said imkJazolyl or 
pyridinyl moiety Is substituted by 1 or 2 R 6 substituents 

each R' 2 is independently selected from H. 0,-0,0 alkyl. -(CR 1s R ,4 X<C a -C ie cydoalkyl). 
-(CR ,3 R 14 ),(C 6 -C 10 aryl). and -(CR 13 R 14 ),(4-10 membered heterocyclic); said cydoalkyl. aryl and 
heterocydic R 12 groups are optionally fused to a C 6 -C, 0 aryl group, a C r C e saturated cydic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents. except H 
but induding any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano. nitro. trifluoromethyl. trifluoromethoxy. azido. 
-qO)R' 3 . -C(0)OR». -OC(0)R' 3 , -NR 13 C(0)R' 4 . -0(O)NR"R'\ -NR ,3 R M , hydroxy. C,-C 6 alkyl. 
15 and 0,-06 alkoxy; 

each t is independently an integer from 0 to 5 and each q is independently an integer 
from 1 to 5; 

each R" and R 14 is independently H or C,-C 6 alkyl. and where R" and R u are as 
-{CR ,3 R 14 ), or -{CR 13 R ,4 X each Is independently defined for each iteration of q or t in excess of 
20 1; 

R ,s is selected from the substituents provided in the definition of R 12 except R 1S is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR"R 18 R 19 ; and. 

R". R 18 and R' 9 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. 

Preferred compounds of formula 1 are those wherein 2 is a 5 or 6 membered 
aromatic heterocyclic group substituted with from 1 to 4 R 6 substituents. More preferred 
compounds of formula 1 are those wherein Z is a pyridine or thiophene group substituted with 
from 1 to 4 R 8 substituents. Other preferred compounds of formula 1 are those wherein Z is a 
5 or 6 membered aromatic heterocydic group fused to a benzene group, substituted with from 
1 to 4 R 6 substituents. Preferably. 2 comprises from 1 to 3 heteroatoms selected from O, S 
and N. 

Other preferred compounds of formula 1 are those wherein R 1 is H. C,-C 6 alkyl. or 
35 cydopropylmethyl. 



25 



30 
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Other preferred compounds of formula 1 are those wherein R e is -NR 12 R 13 , -OR 12 , or 
-(CR 13 R 14 )t (4-10 membered heterocyclic) substituted with from 1 to 4 R 6 groups, wherein said 
4-10 membered heterocyclic is selected from triazolyl, imidazolyl, pyrazolyl, and piperidinyl. 
More preferably, said heterocyclic is substituted with one R 6 group. Preferably, R 8 is hydroxy, 
5 amino, or triazolyl. 

Other preferred compound of formula 1 are those wherein R 8 is H, -OR 12 , -OC(0)R 12 , 
-NR 12 R 13 , -NR 1 *C(0)R", cyano, -C(0)OR' 3 , -SR' 2 , or -(CR 13 R«X(4-10 membered 
heterocyclic}, wherein said heterocyclic R 8 groups are substituted by 1 to 4 R 6 groups. 

Other preferred compounds of formula 1 are those wherein R 3 , R\ R 5 and R 6 are 
independently selected from H. halo, and C,-C 6 alkoxy. 
Preferred compounds of the invention include: 
64amino-(6K*loro-pyridin-3-ylH^^ 
phenyl)-1-methyMH-quindin-2-one (enantiomer A); 

6-{amino^6<Woroi>yridin-3-ylK3^ 
phenyf)-1-methyMH-quino!in-2-one (enantiomer B); 

4-(3^loro-phenyl)^[(6<hloro-^^ 
methyl}-1 -cyclopropylmethyl-1 H-quinolin-2-one; 

Ha™no-(6K*k>ro-pyr^^^ 
phenyl>-1 -cyclopropylmethyi-1 H-quinolin-2-one; 

4-(3-chlorc^phenyl)-6-I(5-ch^^ 
methylJ-1 -methyl-1 H-quinolin-2-one; 

6-{amino-(S-chloroi>yridin'2-yl)-(3-methy!-3HHmidazol-4-yJ)-me 
phenyl >-1 -methyl-1 H-quinolin-2-one; 

6-[amino-(5-chlor<>-pyridin-2-ylH3^ 
phenyl)-1 -cyclopropylmethyl-1 H-quinoIin-2-one; 

6^mino-(6-chloro-pyridin-3-ylM3^ 
phenyiM-methyM H-quinolin-2-one; 

6-{aminoK5-chloro-thiophen-2^^ 
phenyl)-l-methyi-1 H-quinolin-2-one; 

6-l(5^hloro-thiophen-2-ylHiydroxy-(3^^ 
phenyl H -methyl-1 H-quinolin-2-one; 

amino-(5-chloro-thiophen-2-yl)-(3-methy^ 
phenylH -methyl-1 H-quinolin-2-one; 

6-[(6-(*lorx>pyridin-3-yl)-hydro^ 
phenylH-methyl-1H-quinolin-2-one; 
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6-[amino-(6^hloro-pyridin-3^ 
phenyl)-1 -methyl-1 H-quinolin-2-one; 

6-[benzo[b]thiophen-2-yl-hyctoxy-(3-methy^ 
phenyl>-1 -methyl-1 H-quinolin-2-one; 
5 6-[amino-(6-chloro-pyridi^ 
phenyl)- 1 H-quinolin-2-one; 

(-Wamino-{6-<*loro-pyr^ 
phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one; 

6-(amincK6-methyl-pyridin-3-ylK^ 
10 phenyl)-1-methyHH-quinoKn-2-one; 

6^amino^pyricKn-^ylM3^ethyI-3H^^ 
cydopropylmethyl-1 H-quinolin-2-one; 

( + M-(3^loro-phenyl>6-[(^ 
methyl]- 1 -cyclopropylmethyl-1 H-quinolin-2-one; and 
1 5 pharmaceutical^ acceptable salts and solvates of the foregoing compounds. 

The present invention also relates to compounds of the formula 12 



the dashed line indicates an optional second bond connecting C-3 and C-4 of the 



20 quinoline ring; 

R 2 is halo, cyano, -C(0)OR 15 t or a group selected from the substituents provided in 
the definition of R 12 ; 

each R 3 , R 4 , R 5 f R 6 , and R T is independently selected from H, C r C 10 alky!, C 2 -C 10 
alkenyl, C 2 -C 10 alkynyl, halo, cyano, nitro. trlfluoromethyl, trifluoromethoxy, azido. -OR 12 , 
25 -C(0)R ,2 t -C(0)OR 12 . -NR 13 C(0)OR 1 \ -OC(0)R 12 f -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , -NR 13 C(0)R 12 , 
-C(0)NR ,2 R' 3 , -NR 12 R< 3 , -CH=NOR 12 , -S^R 12 wherein j is an integer from 0 to 2, 
-(CR 13 R t4 X(C 6 -C t0 aryl), -(CR 13 R 14 ) t (4-10 membered heterocyclic), -(CR 13 R 1 <) t (C 3 -C l0 
cycioalkyl), and -(CR ,3 R 1 <) t C=CR 16 ; and wherein the cycioalkyl, aryl and heterocyclic moieties 




,9 



12 



wherein: 
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20 



of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C r C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl. cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azkto, -NR ,3 S0 2 R 1S . -S0 2 NR 12 R 13 , 
-C(0)R", -C(0)OR« -OC(0)R< 2 . -NR ,3 C(0)OR' 8 , -NR«C(p)R» -C(0)NR ,2 R 13 . -NR 12 R 13 ' 
-OR", C,-C w alkyl, C 2 -C 10 alkenyl, C 2 -C„ alkynyl. -(CR ,3 R' 4 X(C 6 -C 10 aryl), and -(CR ,3 R 14 ),(4- 
1 0 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 



10 R 8 is H. -OR". -OC(0)R". -NR t2 R 13 , -NR'^OJR' 3 . cyano, -C(0)0R". -SR", or 

-(CR"R ,4 X(4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are substituted 
by l to 4 R 6 groups; 

R 9 is -(CR»R M X0mida2olyt) or -<CR 13 R' 4 X(pyridinyl) wherein said imidazolyl or 
pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R" is independently selected from H. C,-C 10 alkyl, -(CR 13 R 14 X(C,-C 10 cycloalkyl). 
-{CR 13 R M X(C 6 -C 1() aryl), and -<CR 13 R 14 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R" groups are optionally fused to a C^ 10 aryl group, a C r C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R" substituents. except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano. nitro. trifkioromethyl, trifluoromethoxy, azido. 
-C(0)R» -C(Op R ». -OC(0)R«. -NR ,3 C(0)R' 4 . -C(0)NR' 3 R". -NR 13 R 14 , hydroxy. C r C 6 alkyl. 
and C,-C 6 alkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C,-Ce alkyl. and where R' 3 and R" are as 
25 -{CR^Xeach is independently defined for each iteration of t in excess of 1; 

R 1S is selected from the substituents provided in the definition of R 12 excent R 1S t S not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 1 'R 1 «R'»;and, 

30 r", r« and R 19 are each independently selected from the substituents provided in the 

definition of R 12 except at least one of R 1? , R 18 and R 19 is not H. 

Compounds of formula 12 are useful as intermediates for preparing compounds of 
formula 1. Compounds of formula 12 are also prodrugs of compounds of formula 1. and the 
present invention also includes pharmaceutically acceptable salts and solvates of compounds 

35 of formula 12. 

The present invention also relates to compounds of the formula 6 
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R 4 




6 



wherein: 

the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
quinoline ring; 

5 R 2 is halo, cyano, -C(0)OR 1s . or a group selected from the substituents provided in 

the definition of R 12 ; 

each R 3 . R 4 , R 5 , R 6 , and R 7 is independently selected from H. C,-C 10 alkyl, Cj-C,,, 
alkenyl, C2-C 10 alkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR", 
-C(0)R", -C(0)OR 12 , -NR 13 C(0)OR ,s , -OC(0)R' 2 , -NR ,3 S0 2 R 1S . -SO^R". -NR ,3 C(0)R", 

10 -C(0)NR ,2 R», -NR 12 R 13 , -Cf^NOR 12 , -S(0),R" wherein j is an integer from 0 to 2, 
-(CR^R^Cg-Cw aryl), ^CR 13 R 14 X(4-10 membered heterocyclic). -(CR ,3 R 14 X(C3-C 10 
cycloalkyl), and -(CR 13 R ,4 XCsCR ,6 ; and wherein the cycloalkyl. aryl and heterocycHc moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a Cs-C 8 saturated cyclic 
group, or a 4-1& membered heterocyclic group; and said alkyl. alkenyl, cycloalkyl. aryl and 

15 heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano. nitro, trifluoromethyl, trifluoromethoxy, azido, -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 . -C(0)OR 12 -OC(0)R' 2 , -NR 13 C(0)0R 1S , -NR ,3 C(0)R 12 . -C(0)NR 12 R 13 , -NR"R", 
-OR' 2 C,-C 10 alkyl, C 2 -C 10 alkenyl, <VC, 0 alkynyl, -<CR 13 R M X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4- 
10 membered heterocyclic); 

20 z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 

substituents; 

R 8 is H, -OR 12 , -OC(0)R 12 . -NR ,2 R», -NR 12 C(0)R ,3 t cyano. -C(0)OR 13 . -SR 12 . or 
-{CR 13 R 14 ) t (4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are substituted 
by 1 to 4 R 6 groups; 

25 R 9 is -(CR ,3 R ,4 X(imidazolyl) or -(CR 13 R ,4 X(pyridinyl) wherein said imidazolyl or 

pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from H, C,-C I0 alkyl, -(CR 13 R ,4 X(C 3 -C 10 cycloalkyl). 
-{CR ,3 R 14 X(C 6 -C 10 aryl), and -(CR ,3 R M ),(4-10 membered heterocyclic); said cycloalkyl, aryl and 
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heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C r C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluorometbyl, triftuoromethoxy, azido, 
5 -C(0)R 13 , -C(OK>R« -OC(0)R 13 , -NR' 3 C(0)R' 4 , -C(0)NR 13 R 14 , -NR 13 R 14 , hydroxy, C r C 6 alkyl, 
and C,-C 6 alkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C r C 6 alkyl, and where R 13 and R 14 are as 

-<CR 13 R 14 Xeach is independently defined for each iteration oft in excess of 1; 

10 R15 is defected from the substituents provided in the definition of R 12 except R 15 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R 18 R 19 ;and, 

R 17 , R te and R 19 are each independently selected from the substituents provided in the 
1 5 definition of R 12 except at least one of R 17 . R 18 and R 19 is not H. 

Compounds of formula 6 are useful as intermediates for preparing compounds of 
formula 1 . Compounds of formula 6 are furthermore prodrugs of compounds of formula 1 . and 
the present invention also includes pharmaceutical^ acceptable salts and solvates of 
compounds of fonmula 6. 
20 The invention also relates to compounds of the formula 2 



R 4 




2 

wherein: 

the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
quinoline ring; 
25 R is C 1 -C 6 alkyl; 

R 2 is halo, cyano, -C(0)0R 1S , or a group selected from the substituents provided in 
the definition of R 13 ; 

each R 3 , R 4 , R 5 , R 6 . and R 7 is independently selected from H, d-C 10 alkyl, C 2 -C 10 
alkenyl, C 2 -C 10 alkynyl, halo, cyano, nitro. trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
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-C(0)R' 2 , -C(0)OR 12 . -NR ,3 C(0)OR' 5 . -OC(0)R' 2 . -NR ,3 SO*R' 5 . -SO,NR ,2 R' 3 . -NR ,3 C(0)R' 2 , 
-C(0)NR' 2 R". -NR' 2 R' 3 . -CH=NOR' 2 . -${0>jR" wherein j is an integer from 0 to 2. 
-(CR ,3 R 14 ) t (C e -C w aryl), -(CR ,3 R ,4 X(4-10 membered heterocyclic), -{CR 13 R ,4 X(C,-C 10 
cycloalkyl), and -(CR^R^XCsCR' 8 ; and wherein the cycloalkyl. aryl and heterocyclic moieties 
5 of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl. alkenyl, cycloalkyl. aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro. trifluoromethyl. bifluoromethoxy. azkJo, -NR 13 S0 2 R' 5 , -S0 2 NR 12 R 13 , 
-C(0)R« 2 . -C(OpR' 2 , -OC(0)R", -NR 13 C(0)0R 1S . -NR 13 C(0)R 12 . -C(0)NR ,2 R 13 , -NR 12 R' 3 , 
10 -OR 12 . C,-C 10 alkyl. C r C 10 alkenyl. Cj-C 1() alkynyl. -fCR ,3 R ,4 X(CrC ie aryl), and -(CR 13 R M X(4- 
1 0 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

R 8 is H, -OR 12 . -OC(0)R< 2 . -NR*R". -NR"C(0)R». cyano, -C(0)OR", -SR« or 
15 -(CR 13 R 14 ),(4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are substituted 
by 1 to 4 R 6 groups; 

R 9 is -(CR 13 R M X(imida2otyl) or -(CR 13 R 14 X(pyridinyl) wherein said imidazolyl or 
pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R" is independently selected from H, C,-C 10 alkyl, -{CR 13 R 14 X(C S -C, 0 cycloalkyl), 
20 -{CR^R^XtCg-Cw aryl). and -(CR 13 R"X(4-1 0 membered heterocyclic); said cycloalkyl. aryl and 
heterocyclic R" groups are optionally fused to a C 6 -C, 0 aryl group, a Cs-C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R" substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano. nitro. trifluoromethyl. trifluoromethoxy, azido, 
25 -C(0)R«. -C(0)OR 13 . -OC(0)R« -NR»C(0)R' 4 . -C(0)NR«R' 4 . -NR 13 R 14 , hydroxy, C,-C 6 alkyl. 
and C,-C 6 alkoxy; 

each t is independently an integer from 0 to 5; 

each R" and R" is independently H or C,-C 6 alkyl. and where R» and R 14 are as 
-(CR' 3 R 14 ) l each is independently defined for each iteration oft in excess of 1; 
30 R 15 is selected from the substituents provided in the definition of R t2 except R* 5 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR"R ,e R 19 ;and, 

R 17 . R 18 and R 19 are each independently selected from the substituents provided in the 
35 definition of R" except at least one of R 17 , R ,s and R ,s is not H. Compounds of formula 2 are 
useful as intermediates for preparing compounds of formula 1 . Compounds of formula 2 are 
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furthermore prodrugs of compounds of formula 1 t and the present invention also includes 
pharmaceutical^ acceptable salts and solvates of compounds of formula 2. 

This invention also relates to a method of inhibiting abnormal cell growth in a 
mammal, including a human, comprising administering to said mammal an amount of a 
5 compound of the formula 1, 2, 12, or 6. as defined above, or a pharmaceutical^ acceptable 
salt or solvate thereof, that is effective in inhibiting famesyl protein transferase. 

This invention also relates to a method of inhibiting abnormal cell growth in a 
mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1, 2, 12, or 6 as defined above, or a pharmaceutical^ acceptable 

1 0 salt or solvate thereof, that is effective in inhibiting abnormal cell growth. 

The invention also relates to a method for the inhibition of abnormal cell growth in a 
mammal which comprises administering to said mammal a therapeutically effective amount of 
a compound of formula 1 , 2, 12, or 6, or a pharmaceutical^ acceptable salt or solvate thereof, 
in combination with a chemotherapeutic. In one embodiment, the chemotherapeutic is 

15 selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites, 
intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase 
inhibitors, biological response modifiers, anti-hormones, and anti-androgens. 

This invention further relates to a method for inhibiting abnormal cell growth in a 
mammal which method comprises administering to the mammal an amount of a compound of 

20 formula 1 , 2, 12, or 6, or a pharmaceutical^ acceptable salt or solvate thereof, in combination 
with radiation therapy, wherein the amount of the compound, salt, ot solvate of formula 1, 2, 
12, or 6 is in combination with the radiation therapy effective in inhibiting abnormal cell growth 
in the mammal. Techniques for administering radiation therapy are known in the art, and 
these techniques can be used in the combination therapy described herein. The 

25 administration of the compound of the invention in this combination therapy can be 
determined as described herein. 

It is believed that the compounds of formula 1, 2, 12, or 6 can render abnormal cells 
more sensitive to treatment with radiation for purposes of killing and/or inhibiting the growth of 
such cells. Accordingly, this invention further relates to a method for sensitizing abnormal 

30 cells in a mammal to treatment with radiation which comprises administering to the mammal 
an amount of a compound of formula 1, 2, 12, or 6, or a pharmaceutical^ acceptable salt or 
solvate thereof, which amount is effective in sensitizing abnormal cells to treatment with 
radiation. The amount of the compound, salt, or solvate in this method can be determined 
according to the means for ascertaining effective amounts of such compounds described 

35 herein. 
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This invention also relates to a pharmaceutical composition for inhibiting abnormal 
cell growth in a mammal, including a human, comprising an amount of a compound of the 
formula 1. 2, 12, or 6 as defined above, or a pharmaceutical^ acceptable salt or solvate 
thereof, that is effective in inhibiting farnesyl protein transferase, and a pharmaceutical^ 
5 acceptable carrier. 

This invention also relates to a pharmaceutical composition for inhibiting abnormal 
cell growth in a mammal, including a human, comprising an amount of a compound of the 
formula 1, 2, 12, or 6 as defined above, or a pharmaceutical!/ acceptable salt or solvate 
thereof, that is effective in inhibiting abnormal cell growth, and a pharmaceutical!/ acceptable 
10 carrier. 

The invention also relates to a pharmaceutical composition for the inhibition of 
abnormal cell growth in a mammal which comprises a therapeutically effective amount of a 
compound of formula 1.2, 12, or 6 or a pharmaceutical!/ acceptable salt or solvate thereof, in 
combination with a chemotherapeutic, and a pharmaceutical^ acceptable carrier. In one 
15 embodiment, the chemotherapeutic is selected from the group consisting of mitotic inhibitors, 
alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, ceH cycle 
inhibitors, enzymes, topoisomerase inhibitors, biological response, modifiers, anti-hormones, 
and anti-androgens. 

The invention also relates to a method of and a pharmaceutical composition for 
20 treating in a mammal a disease or condition selected from lung cancer, NSCLC (rion small 
cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of the head and neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of 
the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors (e.g., 
uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma 
25 of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's Disease, cancer 
of the esophagus, cancer of the small intestine, cancer of the endocrine system (e.g., cancer 
of the thyroid, parathyroid or adrenal glands), sarcomas of soft tissues, cancer of the urethra, 
cancer of the penis, prostate cancer, chronic or acute leukemia, solid tumors of childhood, 
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter (e.g., renal cell 
carcinoma, carcinoma of the renal pelvis), pediatric malignancy, neoplasms of the central 
nervous system, (e.g., primary CNS lymphoma, spinal axis tumors, brain stem gliomas or 
pituitary adenomas), Barrett's esophagus (pre-malignant syndrome), neoplastic cutaneous 
disease, psoriasis, mycoses fungoides, benign prostatic hypertrophy, human papilloma virus 
(HPV), and restinosis which comprise an amount of a compound of formula 1, 2, 12, or 6, or a 
pharmaceutical^ acceptable salt or solvate of such a compound, that is effective in inhibiting 
famesyl protein transferase. 



30 



35 
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The invention also relates to a method of and pharmaceutical composition for treating 
in a mammal a disease or condition selected from lung cancer, NSCLC (non small cell lung 
cancer), bone cancer, pancreatic cancer, skin cancer, cancer of the head and neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of 
5 the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors (e.g., 
uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma 
of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's Disease, cancer 
of the esophagus, cancer of the small intestine, cancer of the endocrine system (e.g., cancer 
of the thyroid, parathyroid or adrenal glands), sarcomas of soft tissues, cancer of the urethra, 

10 cancer of the penis, prostate cancer, chronic or acute leukemia, solid tumors of childhood, 
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter (e.g., renal ceil 
carcinoma, carcinoma of the renal pelvis), pediatric malignancy, neoplasms of the central 
nervous system (e.g., primary CNS lymphoma, spinal axis tumors, brain stem gliomas or 
pituitary adenomas}, Barrett's esophagus (pre-malignant syndrome), neoplastic cutaneous 

15 disease, psoriasis, mycoses fungoides, benign prostatic hypertrophy, human papilloma virus 
(HPV), and restinosis which comprise an amount of a compound of formula 1 , 2, 12, or 6, or a 
pharmaceutical^ acceptable salt or solvate of such a compound, that is effective in treating 
said disease. 

This invention also relates to a method of and to a pharmaceutical composition for 
20 inhibiting abnormal cell growth in a mamma* which comprise an amount of a compound of 
formula 1, 2, 12, or 6, or a pharmaceutical acceptable salt or solvate thereof, and an amount 
of one or more substances selected from anti-angiogenesis agents, signat transduction 
inhibitors, and antiproliferative agents, which amounts are together effective in inhibiting 
abnormal cell growth. 

25 Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors, 

MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-II (cyciooxygenase II) inhibitors, can 
be used in conjunction with a compound of formula 1, 2, 12, or 6, in the methods and 
pharmaceutical compositions described herein. Examples of useful COX-II inhibitors include 
CELEBREX™ (alecoxib), valdecoxib, and rofecoxib. Examples of useful matrix 

30 metalloproteinase inhibitors are described in WO 96/33172 (published October 24, 1996), WO 
96/27583 (published March 7. 1996), European Patent Application No. 97304971.1 (filed July 8, 
1997), European Patent Application No. 993086172 (filed October 29, 1999), WO 98/07697 
(published February 26, 1998), WO 98/03516 (published January 29, 1998), WO 98/34918 
(published August 13. 1998). WO 98/34915 (published August 13, 1998), WO 98/33768 

35 (published August 6, 1998), WO 98/30566 (published July 16, 1998), European Patent 
Publication 606,046 (published July 13,' 1994), European Patent Publication 931,788 (published 
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July 28, 1999), WO 90/05719 (published May 331, 1990), WO 99/52910 (published October 21, 
1999), WO 99/52889 (published October 21, 1999), WO 99/29667 (published June 17, 1999), 
PCT International Application No. PCT/IB98/01113 (filed July 21, 1998), European Patent 
Application No. 99302232.1 (filed March 25, 1999), Great Britain patent application number 
5 9912961.1 (filed June 3, 1999), United States Provisional Application No. 60/148,464 (filed 
August 12, 1999), United States Patent 5,863,949 (issued January 26, 1999), United States 
Patent 5,861,510 (issued January 19, 1999), and European Patent Publication 780,386 
(published June 25, 1997), all of which are incorporated herein in their entireties by reference. 
Preferred MMP-2 and MMP-9 inhibitors are those that have little or no activity inhibiting MMP-1. 
10 Wore preferred, are those that selectively inhibit MMP-2 and/or MMP-9 relative to the other 
matrix-metallopnoteinases (Ae. MMP-1, MMP-3, MMP-4, MMP-5, MMP-6, MMP-7, MMP-8, 
MMP-10, MMP-1 1, MMP-12, and MMP-13). 

Some specific examples of MMP inhibitors useful in the present invention are AG-3340, 
RO 32-3555, RS 13-0830, and the compounds recited in the following list: 
1 5 3-[[4-(4-fiuora-phenoxy>-benzenesulfonyl]-(1 -hydroxycarbamoyl-cyclopentyi)- 

aminoj-propionic acid; 

3^xo-3-[4^4-fluoro-phenoxy)-tenzen 

3- carboxylic acid hydroxyamide; 

(2R, 3R) 1-[4-(2-ch!oro^fluoro-befizy1oxyV^ 
20 piperidine-2-carboxylic acid hydroxyamide; 

4^4-{4-fhJoro-phenoxy)-benzenes^ 
acid hydroxyamide; 

3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyi^dobutyl)- 
aminoj-propionic acid; 
25 4-[4^4-chloro-phenoxy)-benzenesuK 
acid hydroxyamide; 

(R) 3-[4~(4-chlorchphenoxyH3enzenesd 
acid hydroxyamide; 

(2R, 3R) 1 -[4-(4-fiuoro-2-methyl-benzyloxy)-benzenesulfonyl]-3-hydroxy-3- 
30 methyl-piperidine-2-carboxylic acid hydroxyamide; 

3-[[4-{4-fluoro-phenoxy)-benzenesulfonyll-(1 -hydroxycarbamoyl-1 -methyl-ethyl)- 
aminoj-propionic acid; 

3-fl4-(4-fiuoro-phenoxy)-bertzenesufo^ 

4- yl)-amino]-propionic acid; 

35 3-exo-3-{4-(4-chioro-phenoxy)-benzene$ulfonylamino}-8-oxa-bicyclof3.2. 1 Joctane- 

3-carboxylic acid hydroxyamide; 
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3-endo-3-[4-(4-fluoro-phenoxy>-ben2enesutfonylamino]-8-oxa- 
bicydo[3.2.1]octane-3-carboxylic acid hydroxyamide; and 

(R) 3-[4-(4-fluoro-phenoxy)-benzenes^^ 
acid hydroxyamide; 

5 and pharmaceutical^ acceptable salts and solvates of said compounds. 

Other antf-angiogenesis agents, including other COX-li inhibitors and other MMP 
ffihibitors. can also be used in the present invention. 

A compound of formula 1, 2, 12, or 6, can atso be used with signal transduction 
inhibitors, such as agents that can inhibit EGFR (epidermal growth factor receptor) responses, 

10 such as EGFR antibodies, EGF antibodies, and molecules that are EGFR inhibitors; VEGF 
(vascular endothelial growth factor) inhibitors; and erbB2 receptor inhibitors, such as organic 
molecules or antibodies that bind to the ert>B2 receptor, for example, HERCEPTIN™ 
(Genentech, Inc. of South San Francisco, California, USA). 

EGFR inhibitors are described in, for example in WO 95/19970 (published July 27, 

15 1995), WO 98/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), and 
United States Patent 5,747,498 (issued May 5, 1998), and such substances can be used in the 
present invention as described herein. EGFR-inhibiting agents include, but are not limited to, the 
monoclonal antibodies C225 and anti-EGFR 22Mab (ImCtone Systems Incorporated of New 
York, New York, USA), the compounds ZD-1839 (AstraZeneca), BIBX-1382 (Boehringer 

20 Ingelheim), MDX-447 (Medarex inc. of Annandale, New Jersey, USA), and OLX-103 (Merck & 
Co. of Whitehouse Station, New Jersey, USA), VRCTO310 (Ventech Research) and EGF 
fusion toxin (Seragen Inc. of Hopkinton, Massachusettes). These and other EGFR-inhibiting 
agents can be used in the present invention. 

VEGF inhibitors, for example SU-5416 and SU-6668 (Sugen Inc. of South San 

25 Francisco, California, USA), can also be combined with a compound of formula 1, 2, 12, or 6. 
VEGF inhibitors are described in, for example in WO 99/24440 (published May 20, 1999), 
PCT International Application PCT/IB99/00797 (filed May 3, 1999), in WO 95/21613 (published 
August 17, 1995), WO 99/61422 (published December 2, 1999), United States Patent 5,834,504 
(issued November 10, 1998), WO 98/50356 (published November 12, 1998), United States 

30 Patent 5,883,113 (issued March 16, 1999), United States Patent 5,886,020 (issued March 23, 
1999), United States Patent 5,792,783 (issued August 11, 1998), WO 99/10349 (published 
March 4. 1999), WO 97/32856 (published September 12, 1997), WO 97/22596 (published June 
26, 1997). WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 22, 
1998), WO 99/16755 (published April 8, 1999), and WO 98/02437 (published January 22, 1998), 

35 all of which are incorporated herein in their entireties by reference. Other examples of some 
specific VEGF inhibitors useful in the present invention are IM862 (Cytran Inc. of Kirkland, 
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Washington, USA); anti-VEGF monoclonal antibody of Genentech, Inc. of South San 
Francisco, California; and angiozyme. a synthetic ribozyme from Ribozyme (Boulder, 
Colorado) and Chiron (Emeryville, California). These and other VEGF inhibitors can be used 
in the present invention as described herein. 
5 Ert>B2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome pic), and the 

monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of The Woodlands, Texas, USA) 
and 2B-1 (Chiron), can furthermore be combined with a compound of formula 1, 2, 12, or 6, for 
example those indicated in WO 98/02434 (published January 22, 1998), WO 99/35146 
(published July 15, 1999), WO 99/35132 (published July 15, 1999), WO 98/02437 (published 

10 January 22, 1998), WO 97/13760 (published April 17, 1997), WO 95/19970 (published July 27. 
1995), United States Patent 5.587,458 (issued December 24, 1996), and United States Patent 
5.877,305 (issued March 2, 1999), which are ail hereby incorporated herein in their entireties by 
reference. Ert>B2 receptor inhibitors useful in the present invention are also described in United 
States Provisional Application No. 60/117,341, filed January 27, 1999. and in United States 

15 Provisional Application No. 60/1 1 7.346, filed January 27, 1 999, both of which are incorporated In 
their entireties herein by reference. The erbB2 receptor inhibitor compounds and substance 
described in the aforementioned PCT applications, U.S. patents, and U.S. provisional 
applications, as well as other compounds and substances that inhibit the erb&2 receptor, can be 
used with a compound of formula 1 , 2, 12, or 6. in accordance with the present invention. 

20 A compound of formula 1, 2, 12, or 6, can also be used with other agents useful in 

treating abnormal cell growth or cancer, including, but not limited ta, agents capable of 
enhancing antitumor immune responses, such as CTLA4 (cytotoxic lymphocite antigen 4) 
antibodies, and other agents capable of blocking CTLA4; and antiproliferative agents such as 
other famesyl protein transferase inhibitors, for example the famesyl protein transferase 

25 inhibitors described in the references cited in the "Background" section, supra. Specific 
CTLA4 antibodies thai can be used in the present invention include those described in United 
States Provisional Application 60/113,647 (filed December 23, 1998) which is incorporated by 
reference in its entirety, however other CTLA4 antibodies can be used in the present 
invention. 

30 The invention also relates to compounds of the formula 13 
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R 4 




13 

wherein: 

the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
quinolin-2-one ring; 

W is selected from fluoro, chloro, bromo, and iodo; 

R 1 is selected from H, C r C 10 alkyl, -<CR 13 R 14 ) q C(0)R 12 , -(CR 13 R ,4 ) q C(0)OR 15 . 
.(CR^OR 12 , .(CR^") q CS0 2 R«, -(CR 13 R^X(C r C t0 cycloalkyl), KCR 13 R ,4 X(C 6 -C 10 aryl), 
and -(CR 13 R 14 X(4-ia membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic 
R 1 groups are optionally fused to a C 6 -C 10 aryl group, a (VC e saturated cyclic group, or a 4-10 
membered heterocyclic group; and the foregoing R 1 groups, except H but including any 
optional fused rings referred to above, are optionally substituted by 1 to 4 R 6 groups; 

R 2 is halo, cyano, -C(0)OR 15 , or a group selected from the substituents provided ir> 
the definition of R 12 ; 

each R 3 , R 4 t R 5 , R 6 , and R 7 is independently selected from H. 0,-0,0 alkyl, C 2 -C 10 
alkenyl, C 2 -C 10 alkynyl, halo, cyano, nitro. trifluoromethyl, triftuoromethoxy, azido, -OR 12 , 
-C(0)R 12 , -C(0)OR 12 , -NR 13 0(O)OR' 5 , -OC(0)R 12 f -NR»S0 2 R 15 . -S0 2 NR 12 R' 3 , -NR l3 C(0)R 12 , 
-C(0)NR 12 R 13 , -NR«R« -CH=NOR 12 , -S{0>,R 12 wherein j is an integer from 0 to 2, 
^ CRlSRl< )t(^6-C 10 aryl), -(CR 13 R 14 X(4-10 membered heterocyclic), -(CR 12 R 14 ) t (C 3 -C i0 
cycloalkyl), and -(CR 13 R 14 XCsCR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -Ce saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, triftuoromethoxy, azido. -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 f -C(0)OR 12 , -OC(0)R 12 , -NR 13 C(0)OR ,5 l -NR 13 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 f 
-OR 12 . Ct-Cn alkyl, C2-C 10 alkenyl, C 2 -C 10 alkynyl, -(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 ) t (4- 
10 membered heterocyclic); 

2 Is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 
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R 9 is -(CR 13 R 14 X(imidazolyl) or -(CR 13 R l4 X(pyridiny1) wherein said imidazolyl or 
pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from H, C r C 10 alkyl. -(CR 13 R ,4 X(C 3 -C 10 cycloalkyl), 
-{CR 13 R 14 X{C 6 -C 10 aryl>, and -(CR 13 R t4 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
5 heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
Independently selected from hak>, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 . -C(0)OR 13 , -OC(0)R 13 , -NR 13 C(0)R M , -C(0)NR 13 R 14 , -NR ,3 R 14 . hydroxy, C r C 6 alkyl. 
10 and C r C 6 alkoxy; 

each t is independently an integer from 0 to 5 and each q is Independently an integer 
from 1 to 5; 

each R 13 and R 14 is independently H or C,-C 6 alkyl, and where R 13 and R 14 are as 
-{CR 13 R 14 ) a or -(CR 13 R t4 Xeach is independently defined for each Iteration of q or t in excess of 
15 1; 

R 15 is selected from the substituents provided in the definition of R t2 except R 15 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR ,7 R 18 R 19 ; and, 

20 R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 

definition of R 12 except at least one of R tr , R 18 and R 19 is not H, Compounds of formula 13 are 
useful as intermediates for preparing compounds of formula 1 . 

The invention also relates to compounds of the formula 29 



R 4 




29 

25 wherein: 

R is C r C 6 alkyl; 

R 2 is halo, cyano, -C(0)OR 15 , or a group selected from the substituents provided in 
the definition of R 12 ; 
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each R 3 t R 4 , R 5 , R 6 , and R 7 is independently selected from H, C,-C, 0 alky!. C r C 10 
alkenyl, C 2 -C 10 alkynyl, halo, cyano, nitro, triftuoromethyl, triftuoromethoxy, azido, -OR 12 , 
-C(0)R 12 . -C(0)OR 12 , -NR ,3 C(0)0R< 5 , -OC(0)R» -NR ,3 S0 2 R 15 , -S0 2 NR' 2 R 13 , -NR 13 0(O)R 12 , 
-C(0)NR"R« -NR 12 R 13 , -CH-N0R 12 , -S<0>,R 12 wherein j is an integer from 0 to 2, 
5 -(CR ,3 R 14 X(C 6 -C 10 aryl), -(CR ,3 R 14 X(4-10 membered heterocyclic), -(CR 13 R 14 X(C3-C 10 
cydoalkyl), and -(CR 13 R 14 XCsCR 16 ; and wherein the cydoalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cydoalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substltuents independently selected 
10 from halo, cyano, nitro, triftuoromethyl, trifiuoromethoxy, azido, -NR 13 S0 2 R 1S , -S0 2 NR 12 R 13 , 
-C(0)R 12 f -C(0)OR 12 t OC(0)R", -NR 13 C(0)0R 15 . -NR 13 0(O)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , 
-OR 12 , 0,-0,0 alkyl, C r C, 0 alkenyl, (VC 10 alkynyl, -<CR 13 R 14 X(C 6 -C 10 aryl), and -<CR ,3 R 14 X(4- 
1 0 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
15 substituents; 

each R 12 is independently selected from H, 0,-0,0 alkyl, -(CR 13 R 14 X((VC 10 cydoalkyl). 
-(CR 13 R 14 X(C 6 -0 10 and-(CR 13 R 14 X(4-10 membered heterocycfic); said cydoalkyl, aryl and 
heterocydic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C s -0 8 saturated cydic 
group, or a 4-10 membered heterocydic group; and the foregoing R 12 substituents, except H 
20 but induding any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, triftuoromethyl, trifiuoromethoxy, azido, 
-C(0)R< 3 , -C(0)0R 13 . -00(0)R' 3 , -NR 13 0(O)R'\ -0(0)NR< 3 R". -NR 13 R 14 , hydroxy, C,-C 6 alkyt, 
and C,-C 6 alkoxy; 

each t is independently an integer from 0 to 5; 
25 each R 13 and R 14 is independently H or C,-C 6 alkyl, and where R 13 and R 14 are as 

-{CR 13 R 14 Xeach is independently defined for each iteration t in excess of 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
30 -SiR 17 R 18 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. Compounds of formula 29 are 
useful as intermediates for preparing compounds of formula 1 . 

The invention also relates to compounds of the formula 30 
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R 4 




30 



wherein: 

R 1 is selected from H, 0,-0,0 alkyl, -(0R 13 R 14 ) q C(O)R 12 , -<0R 13 R 14 ) q C(O)0R 15 , 
-(CR 13 R 14 ) q OR ,2 t -(CR 13 R 14 ) q CS0 2 R 15 , ^CR^MCrC* cycloalkyl), -(CR 13 R 14 X(C 6 -C 10 aryl), 
5 and -{CR 13 R 14 X(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic 
R 1 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic group, or a 4-10 
membered heterocyclic group; and the foregoing R 1 groups, except H but including any 
optional fused rings referred to above, are optionally substituted by 1 to 4 R 6 groups; 

R 2 is halo, cyano, -C(0)OR*\ or a group selected from the substituents provided in 
10 the definition of R 12 ; 

each R 3 , R\ R 5 , R 6 , and R 7 is independently selected from H, C r C 10 alkyl, C2-C 10 
alkenyl, Cj-C^lkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
-0(O)R 12 , -C(0)OR 12 , -NR 13 0(O)OR 15 , -O0(O)R 1 *, -NR^OjR 1 *. -S0 2 NR 12 R 13 . -NR 13 C(0)R 12 , 
-C(0)NR 12 R 13 f -NR 12 R 13 , -CH=NOR 12 , -S(OXR 12 wherein j is an integer from 0 to 2. 
15 -(CR 13 R ,4 X(C6-C 10 aryl), -(CR 13 R 14 ) t (4-10 membered heterocyclic), -(CR 13 R 14 X{C 3 -C 10 
cycloalkyl). and -(CR 13 R 14 XC==CR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C B saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, ary! and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
20 from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-0(O)R 12 , -C(0)OR 12 # -OC(0)R 12 f -NR 13 C(0)OR ,s , -NR ,3 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , 
-OR 12 . alkyl, C r C 10 alkenyl, C 2 -C 10 alkynyl. -<CR 13 R 14 ) t (C 6 -C 10 aryl), and -(CR^R 14 )^- 

10 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
25 substituents; 

each R 12 is independently selected from H, 0,-0,0 alkyl, -(CR 13 R 14 ),(C3-C 10 cycloalkyl), 
-(CR 13 R 14 ) t (C 6 -C l0 aryl), and -{CR 13 R 14 ),(4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic 
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group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, triftuoromethoxy, azido, 
-C(0)R 13 , -C(0)OR 13 , -OC(0)R 13 , -NR 13 C(0)R 14 , -C(0)NR 13 R 1 \ -NR 13 R'\ hydroxy, C r C 6 alkyl, 
5 and C r C 6 alkoxy; 

each t is independently an integer from 0 to 5 and each q is independently an integer 
from 1 to 5; 

each R 13 and R 14 is independently H or C r C 6 alky!, and where R 13 and R 14 are as 
-(CR lJ R 14 ) q or -(CR 13 R 14 X each is independently defined for each iteration of q or t in excess of 
10 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R ,s is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R ,8 R 19 ; and, 

15 R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 

definition of R* 2 except at least one of R 17 . R 18 and R 19 is not H. Compounds of formula 30 are 
useful as intermediates for preparing compounds of formula 1. 

The invention also relates to compounds of the formula 26 



R 3 - 


R 4 


R 24 

HO \=/ 






V R« 

R 6 




N ^ 

k< 

26 



20 wherein: 

R 24 is selected from -SR 20 and -SiR^R^R 23 , wherein R 20 is selected from H and 
phenyl, and R 2 \ R 22 , and R 23 are independently selected from C^-C B alkyf and phenyl; 

R 1 is selected from H, C r C 10 alkyl, -(CR 13 R 14 ) q C(0)R 12 , -(CR 13 R 14 ) q C(0)OR 15 , 
-(CR' 3 R 14 ) q OR 12 , -(CR 13 R ,4 ) q CS0 2 R 15 , -(CR 13 R 14 M(VC 10 cycloalkyl), -(CR l3 R") t (C e -C 10 aryl), 
25 and -(CR 13 R 14 ) t (4-10 membered heterocyclic), wherein said cycloalkyl. aryl and heterocyclic 
R 1 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C e saturated cyclic group, or a 4-10 
membered heterocyclic group; and the foregoing R 1 groups, except H but including any 
optional fused rings referred to above, are optionally substituted by 1 to 4 R 6 groups; 
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R 2 is halo, cyano, -C(0)OR 15 , or a group selected from the substituents provided in 
the definition of R 12 ; 

each R 3 , R\ R s f R 6 , and R 7 is independently selected from K t C r C 10 alkyl, C r C 10 
alkenyl, C^-C^alkynyt, halo, cyano, nitro, trifluoromethyf, trifiuoromethoxy, azido, -OR 12 , 
5 -C(0)R 12 , -C(0)OR 12 t -NR^CfOJOR 15 , -OC(0)R 12 , -NR 13 S0 2 R ts , -S0 2 NR 12 R 13 , -NR 13 C(0)R 12 , 
-C(0)NR 12 R 1 \ -NR 12 R 13 , -CH=NOR 12 , -S(0>,R 12 wherein j is an integer from 0 to 2, 
-(CR 13 R U ),(C 6 -C 10 aryl>, ^CR 13 R 14 ) t (4-1 0 membered heterocyclic), -<CR 13 R 14 ) t (C 3 -C l0 
cydoalkyt), and -(CR 13 R 14 XC=CR 16 ; and wherein the cycloalkyl, aryl and heterocydic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic 

.10 group, or a 4-10 membered heterocyclic group; and said alkyl* alkenyl, cydoalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifiuoromethyl, trifiuoromethoxy, azido, -NR 13 S0 2 R 15 . -S0 2 NR 12 R 13 , 
-C(0)R 12 , -C(OpR ,2 ( -OC(0)R 12 , -NR 13 C(0)OR ,5 ( -NR 13 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , 
-OR 12 , alkyl, C2-C 10 alkenyl, C 2 -C 10 alkynyl, -(CR 13 R 14 ) t (C 6 -C 10 aryl), and -(CR 13 R 14 X(4- 

15 10 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

each R 12 is independently selected from H, C t -C 10 alkyl, -<CR 13 R 14 X(C3-C I0 cydoalkyt), 
-{CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 ),(4-10 membered heterocyclic); said cycloaikyl, aryl and 

20 heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C e saturated cyclic 
group, or a 4-10 membered heterocydic group; and the foregoing R 12 substituents, except H 
but induding any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifiuoromethyl, trifiuoromethoxy, azido, 
-C(0)R 13 , -C(0)OR 13 , -OC(0)R 13 , -NR ,3 C(0)R 14 , -C(0)NR 13 R 14 , -NR 13 R 14 , hydroxy. C r C 6 alkyl. 

25 and Cj-Ce alkoxy; 

each t is independently an integer from 0 to 5 and each q is independently an integer 
from 1 to 5; 

each R 13 and R 14 is independently H or C r C 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 ) q or -(CR 13 R 14 ) t each is independently defined for each iteration of q or t in excess of 
30 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 1S is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
«SiR 17 R 18 R 19 ; and, 



WaOO/47574 



PCT/IBOO/00121 



-22- 



R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. Compounds of formula 26 are 
useful as intermediates for preparing compounds of formula 1. 

The invention also relates to a method of synthesizing a compound of the formula 



R 6 is selected from H, 0,-0,0 alkyf, C 2 -C 10 alkenyl, C 2 -C 10 alkynyl, halo, cyano. nitro, 
trifluoromethyl, trifluoromethoxy, azido, -OR 12 , -C(0)R 12 , -C(0)OR 12 , -NR 13 C(0)OR 15 , 

10 -OC(0)R 12 , -NR 13 S0 2 R 1S , -SO^R 13 , -NR 13 0(O)R 12 , -C(0)NR 12 R 13 . -NR 12 R 13 , -CH=NOR 12 , 
-S(0)jR 12 wherein j is an integer from 0 to 2, -{CR 13 R 14 X(C 6 -C 10 aryl), -(CR 13 R 14 ) t <4-10 
membered heterocyclic>, -(CRWXCOrCjo cydoalkyf), and -{CR 13 R 14 XCsCR 16 ; and wherein 
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 
CVC^ aryl group, a CrCe saturated cyclic group, or a 4-10 membered heterocyclic group; and 

15 said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
substituents independently selected from halo, cyano, nitro, triftuoromethyl, trifluoromethoxy, 
azido, -NR^SO^ 1 *, -SOjNR^R 13 , -C(0)R 12 ; -C(0)OR 12 , -OC(0)R 12 t -NR 13 0(O)OR 15 , 
-NR 13 0(O)R 12 , -C(0)NR 12 R 13 ; -NR 12 R 13 , -OR 12 , C r C 10 alkyl, O 2 -C 10 alkenyl, C 2 -0 10 alkynyi, 
-(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4-10 membered heterocyclic); 

20 Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 

substituents; 

each R 12 is independently selected from H, 0,-0,0 alkyl, -(CR 13 R 14 X(C3-C 10 cycloalkyl), 
-(CR 13 R 14 X(C 6 -C W aryl), and -<CR 13 R 14 ) ( (4-1Q membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 0 saturated cyclic 

25 group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 , -0(0)0R 13 , -OC(0)R 13 , -NR 13 C(0)R 14 . -0(O)NR 13 R 1 \ -NR 13 R 14 , hydroxy, C,-C 6 alkyl, 
and C,-0 6 alkoxy; 

30 each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C,-0 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 ), each is independentiy defined for each iteration of t in excess of 1 ; 



5 




11a 



wherein 
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R 1S is selected from the substituents provided in the definition of R 12 except R ,s is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 12 R 18 R 19 ; and. 

5 R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 

definition of R ,a except at least one of R", R 19 and R 19 is not H; 

which method comprises reacting in an appropriate solvent in the presence of a 
suitable base a compound of the formula 



?\ /CH 3 
-C N 

X OCH 3 



10 28 

wherein Z is as defined above; 
with a compound of the formula 



Si-(R 21 R 22 R 23 ) 

^tA N 

R 6 

15 33 
wherein R 6 is as defined above, and 

R 21 . R 22 , and R^are each independently selected from C,-C 6 alkyl and phenyl; 
thereby obtaining a compound of the formula 



20 



\ SKR^R 23 ) 

° jri 

z — C L ,N 




32 R 6 



and reacting the compound of formula 32 so obtained in an appropriate solvent with 
acetic acid or with a fluoride reagent. Said method can be used in preparing compounds of 
25 formula 1. 

The invention also relates to a method of synthesizing a compound of the formula 
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11a 

wherein 

R 6 is selected from H, 0,-0^ alkyl, C^-O^ alkenyl, C 2 -C 10 alkyny1, halo, cyano, nitro, 
5 triftuoromethyl, triftuoromethoxy, azido, -OR 12 , -C(0)R 12 , -C(0)OR 12 , -NR 13 0(0)OR 1S , 
-OC(0)R 12 , -NR 13 SC^R 15 t -S0 2 NR ,2 R 13 . -NR 13 0(O)R 12 , -0(0)NR 12 R 13 . -NR 12 R 13 , -CH=NOR 12 , 
-SiOlf? 2 wherein j is an integer from 0 to 2, -<CR ,3 R 14 ) t (C 6 -C 10 aryl), -(CR 13 R ,4 X(4-10 
membered heterocyclic), -(CR 13 R ,4 X(C 3 -C 10 cycloalkyl), and -(CR 13 R 14 XC=CR 16 ; and wherein 
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 
1 0 C 6 -C 10 aryl group, a C r C e saturated cyclic group, or a 4-10 membered heterocyclic group; and 
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
substituents independently selected from halo, cyano, nitro, trifiuoromethyt, triftuoromethoxy. 
azido, -NR^SC^R 15 , -SO^R^R 13 , -0(O)R 12 . -C(0)OR 12 , -OC(0)R 12 -NR 13 C(0)OR 15 , 
-NR l3 C(0)R 12 f -C(0)NR ,2 R 13 , -NR"R 13 , -OR 12 , 0,-0,0 alkyl, C^O* alkenyl. C 2 -C 10 alkynyl. 
15 -(CR 13 R 14 X(C 6 -C 10 aryI), and -(CR 13 R 14 X(4~10 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

each R 12 is independently selected from H. O,-C 10 atkyt, -(CR 13 R ,4 X(C 3 -C 10 cycloalkyl>, 
-(CR 13 R 14 X(Ce-C 10 aryl), and -{OR 13 R 14 ),(4-10 membered heterocyclic); said cycloalkyl. aryl and 
20 heterocyclic R 12 groups are optionally fused to a C 6 -O 10 aryl group, a C 5 -C e saturated cyclic 
group/or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, triftuoromethyl, triftuoromethoxy, azido. 
-C(0)R 13 . -C(0)OR 13 , -OC(0)R 13 , -NR 13 0(O)R 14 . -C(0)NR 13 R 1 \ -NR 13 R 14 , hydroxy, C r C 6 alkyl, 
25 and C,-C 6 alkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C,-0 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 ), each is independently defined for each iteration of t in excess of 1 ; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

30 H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R 18 R 19 ; and. 
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R 17 , R 1 * and R 19 are each independently selected from the substituents provided in the 
definition of R ta except at least one of R 17 , R 19 and R' 9 is not H; 

which method comprises reacting in an appropriate solvent in the presence of a 
suitable base a compound of the formula 

5 

fl /CH 3 
Z C N 

N OCH 3 



28 



wherein Z is as defined above; 
with a compound of the formula 

10 



M 20 



27 R 



wherein R 6 is as defined above and R 20 is selected from H and phenyl; 
thereby obtaining a compound of the formula 

15 




and removing from the compound of formula 31 so obtained the -SR 20 group, either: 
a) reductively, with a nickel catalyst; or 
20 b) oxidatively, with nitric acid or with aqueous hydrogen peroxide in acetic acid. Said 

method can be used in preparing compounds of formula 1 . 

The invention also relates to a method of synthesizing a compound of the formula 
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R 4 




23 

wherein 

each R 3 , R 4 , R 5 , R 6 , and R 7 is independently selected from H, C r C 10 alkyl, C 2 -C 10 
alkenyl, C 2 -C ia alkynyl, halo, cyano, nitro t trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
5 -C(0)R 12 . -C(0)OR 12 . -NR 13 C<OpR 15 , -OC(0)R 12 , -NR 13 S0 2 R 15 t -S0 2 NR 12 R 13 , -NR 13 C(0)R 12 , 
-C(0)NR 12 R 13 , -NR 12 R 13 , -CH=N0R 12 ^(O^R 12 wherein j is an integer from 0 to 2, 
-(CR 13 R 14 ) t (C r C l0 aryl), -(CR 13 R 14 X(4-10 membered heterocyclic), -(CR ,3 R 14 X(C 3 ~C 10 
cycloalkyl}, and -<CR 13 R 14 XCsCR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a Cg-C^ aryl group, a C 5 -C Q saturated cyclic 

10 group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido. -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 , -C(0)OR 12 , -OC(0)R 12 . -NR 13 C(0)OR 15 , -NR 13 C(0)R 12 , -C(0)NR 12 R ,3 f -NR 12 R 13 , 
-OR 12 , d-C™ alkyl, C^C,* alkenyl. C 2 -C 10 alkynyl. -<CR 13 R 14 X(C 6 -C 10 aryl), and -<CR ,3 R 14 X(4- 

15 10 membered heterocyclic); 

each R 12 is independently selected from H, C r C 10 alkyl. -{CR 13 R 14 X(C 3 -C 10 cycloalkyl), 
-(CR 13 R 14 X(C 6 -C t0 aryl), and -(CR 13 R l4 ) t (4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C s -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 

20 but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 , -CfOpR 13 , -OC(0)R 13 , -NR 13 C(0)R 14 , -C(0)NR 13 R 14 . -NR 13 R 14 , hydroxy, C t -C 6 alkyl. 
and Ct-Ce alkoxy; 

each t is independently an integer from 0 to 5; 

25 each R 13 and R 14 is independently H or C r C 6 alkyl, and where R u and R 14 are as 

-(CR^R^Xeach is independently defined for each iteration of t in excess of 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

H; 
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R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR ,7 R ,8 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R ia and R 19 is not H; 
5 which method comprises reacting, at a temperature of from about -78° C to about 0° 

C, in the presence of a suitable base and in an appropriate solvent a compound of formula 



R 4 




34 

wherein W Is an appropriate leaving group, and R 3 , R* and R 5 are as defined above, 
1 0 with a compound of the formula 




35 

wherein R 6 and R 7 are as defined above. Said method can be used in preparing 
15 compounds of formula 1. In a preferred embodiment of the above-described method for 
synthesizing a compound of formula 23, the solvent in which the compound of formula 34 and 
the compound of formula 35 are reacted is ethyl ether. 

The invention also pertains to a method of synthesizing a compound of the formula 
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CN 



37 



wherein R 6 is selected from H. C,-C, 0 alkyi. C 2 -C )0 alkenyl. C 2 -C 10 alkynyl. halo, cyarto. 
nitro. trifluoromethyl, trffluoromethoxy, azido, -OR 12 . -C(0)R 12 , -C(0)OR 12 , -NR 13 C(0)OR 15 , 
-OC(0)R 12 , -NR ,3 S0 2 R ,s . -S0 2 NR 12 R 13 . -NR"C(0)R 12 . -C(0)NR ,2 R 13 . -NR 12 R«. -CH=NOR 12 , 
5 -S(OXR 12 wherein j is an integer from 0 to 2, -(CR 13 R 14 X(C 6 -C 10 aryl). -(CR 13 R ,4 X(4-10 
membered heterocyclic). -(CR 13 R 14 X(C 3 -C 10 cyctoalkyl), and -(CR 13 R 14 ),ChCR ,6 ; and wherein 
the cycloalRyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 
C 6 -C 10 aryl group, a C s -C e saturated cyclic group, or a 4-10 membered heterocyclic group; and 
said alkyl, alkenyl. cyctoalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
10 substituents independently selected from halo, cyano. nitro. trifluoromethyl, trifluoromethoxy, 
azido. -NR^SOjR 1 *. -SOjNR 1 * 13 . -C(0)R 12 . -C(OPR 12 . -OC(0)R 12 . -NR 13 C(0)OR", 
-NR 13 C(0)R". -C(0)NR«R» -NR 12 R 13 , -OR 12 . C,-C 10 alkyl. C^C^ alkenyl. Cj-C 10 alkynyl, 
-(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR ,3 R 14 X(4-10 membered heterocyclic); 
which method comprises 

15 a) reacting with a metal cyanide, in the presence of a palladium catalyst and in an 

appropriate solvent, at a temperature of about 25° C to about 100° C, a compound of the 
formula 




,6 



OTf 



36 



20 



wherein Tf is -S0 2 -CF, and R 6 is as defined above; 
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thereby obtaining, a compound of the formula 37. This method is useful in the 
preparation of compounds of formula 1. 

In-one embodiment of the method described^ the immediately preceding paragraph, 
a compound of the formula 

5 




28a 



is further synthesized, wherein 

R 6 is selected from H. C r C 10 alky!, C 2 -C 10 aikenyl, C 2 -C 10 alkynyl, halo, cyano, nitro, 

10 trifkioromethyl, trifluoromethoxy, azido. -OR 12 , -C(0)R 12 , -C(0)OR 12 ( -NR 13 C{0)0R 15 , 
-OC(0)R 12 , -NR 13 S0 2 R 15 , -SOjNR^R 13 , -NR 13 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , -CH=NOR 12 , 
-S^R 12 wherein j is an integer from 0 to 2, -{CR ,3 R l4 > l (C 6 -C 10 aryl), -(CR 13 R 14 X(4-10 
membered heterocyclic), -(CR 13 R 14 )>(C 3 -C 10 cydoalkyl-> T and *(CR 13 R 14 XC^CR 16 ; and wherein 
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 

15 C 6 -C 10 aryl group, a C5-C 0 saturated cyclic group, or a 4-10 membered heterocyclic group; and 
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
substituents independently selected from halo, cyano, nitro, trifluorometbyt, trifluoromethoxy, 
azido. -NR ,3 S0 2 R 1S , -S0 2 NR 12 R t3 , -C(0)R 12 , ~C(0)OR 12 , -0C<0)R 12 , -NR ,3 C(0)0R 13 , 
-NR 13 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , -OR 12 , 0,-0* alkyl, C 2 -C 10 alkenyl, C 2 -C 10 alkynyl. 

20 ~{CR 13 R 14 ) t (C 6 -C 10 aryl), and -(CR 13 R 14 X(4-10 membered heterocyclic); 

each R 12 is independently selected from H, C r C 10 alky*, -(CR 13 R 14 ) t (C3-C 10 cycloalkyl), 
~{CR 13 R 14 X(C € -C 10 aryl), and-(CR 13 R 14 )<(4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C r C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 

25 but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro t trifiuoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 . -C(0)OR 13 , -OC(0)R 13 , -NR 13 C(0)R 14 , -C(0)NR 13 R 14 , -NR i3 R 14 , hydroxy, C<-C 6 alkyl, 
and C r C 6 alkoxy; 
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each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C r C 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 X each is independently defined for each iteration of t in excess of 1 ; 

R ts is selected from the substituents provided in the definition of R 12 except R 15 is not 

S H; 

R 16 is selected from the list of substituents provided in the definition ' of R 12 and 
-SiR 17 R 18 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H; 
1 0 which embodiment comprises 

a) reacting with a metal cyanide, in the presence of a palladium catalyst and in an 
appropriate solvent, at a temperature of about 25° C to about 100° C, a compound of the 
formula 




OTf 



15 36 

wherein Tf is -S0 2 -CF 3 and R 6 is as defined above; 
thereby obtaining a compound of the formula 




CN 



20 



37 
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b) treating the compound of formula 37 so obtained with either a suitable base or a 
suitable acid under hydrolysis conditions; 

thereby obtaining a compound of the formula 




COY 



wherein Y is OH; 

c) converting the compound of formula 38 so obtained to a compound of the formula 




COY 



i 0 wherein Y is -Ci or Nl-imidazoie; and 

d) treating the compound of formula 38 obtained in (c) with N,0 
dimethylhydroxyamine, in the presence of a suitable base and in an appropriate solvent, at a 
temperature of from about 0° C to about 40° C. Said embodiment can also be used in 
preparing compounds of formula 1. 

15 "Abnormal eel! growth", as used herein, refers to cell growth that is independent of 

normal regulatory mechanisms (e.g., loss of contact inhibition). This includes, but is not 
limited to, the abnormal growth of: (1) tumor cells (tumors), both benign and malignant, 
expressing an activated Ras oncogene; (2) tumor cells, both benign and malignant, in which 
the Ras protein is activated as a result of oncogenic mutation in another gene; (3) benign and 

20 malignant cells of other proliferative diseases in which aberrant Ras activation occurs. 
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Examples of such benign proliferative diseases are psoriasis, benign prostatic hypertrophy, 
human papilloma virus (HPV), and restinosis. "Abnormal cell growth" also refers to and 
includes the abnormal growth of cells, both benign and malignant, resulting from activity of the 
enzyme farnesyl protein transferase. 
5 The term "treating", as used herein, unless otherwise indicated, means reversing, 

alleviating, inhibiting the progress of, or preventing the disorder or condition to which such 
term applies, or one or more symptoms of such disorder or condition. The term "treatment" , 
as used herein, refers to the act of treating, as "treating" is defined immediately above. 

The term "halo", as used herein, unless otherwise Indicated, means fluoro, chloro, 
1 0 bromo or iodo. Preferred halo groups are fluoro, chloro and bromo. 

The term "alkyl", as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight or branched moieties. Examples of alkyl 
groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, and {-butyl. 

The term "cycloalkyl". as used herein, unless otherwise indicated, includes cyclic alkyl 
15 moieties wherein alkyl is as defined above. Multicyclic, such as bicyclic and tricyclic, groups 
are included in this definition. 

The term "aikenyl", as used herein, unless otherwise indicated, includes alkyl moieties 
having at least one carbon-carbon double bond wherein alkyl is as defined above. 

The term "alkynyl", as used herein, unless otherwise indicated, includes alkyl moieties 
20 having at least one carbon-carbon triple bond wherein alkyl is as defined above. Examples of 
alkynyl groups include, but are no limited to, ethynyl and 2-propynyl. 

The term "alkoxy", as used herein, unless otherwise indicated, includes O-alkyl 
groups wherein alkyl is as defined above. 

The term "aryr, as used herein, unless otherwise indicated, includes an organic 
25 radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or 
naphthyl. 

The term "heterocyclic", as used herein, unless otherwise indicated, means aromatic 
and non-aromatic heterocyclic groups (including saturated heterocyclic groups) containing one 
or more heteroatoms each selected from O, S and N, wherein each ring of a heterocyclic group 

30 has from 4 to 10 atoms. Non-aromatic heterocyclic groups may include rings having only 4 
atoms, but aromatic heterocyclic rings must have at least 5 atoms. Heterocyclic groups of this 
invention unless otherwise indicated may contain one ring or more than one ring, i.e. they may 
be monocyclic or multicyclic, for example bicyclic (which may comprise non-aromatic and/or 
aromatic rings). Preferably, bicyclic heterocyclic groups of this invention contain 6-9 members in 

35 their ring systems. Monocyclic heterocyclic groups of this invention preferably contain 5 or 6 
members. Aromatic multicyclic heterocyclic groups include benzo-fused ring systems. The 
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heterocyclic groups of this invention can also include ring systems substituted with one or more 
oxo moieties. An example of a 4 membered heterocyclic group is azetidinyl (derived from 
azetidine). An example of a & membered heterocyclic group is thiazolyl and an example of a 
10 membered heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups 
5 are pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 
piperidino, morpholino t thiomorpbolino, thk>xanyl t piperazinyl, azetidinyl, piperidinyl. 1,2,3,6- 
tetrahydropyridinyl, pyrrolinyi, indolinyl, 2H-pyranyl t 4H-pyranyl f dioxanyl, 1,3-dioxolanyl, 
pyrazolinyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, 
imidazolidinyl, 3-azabicyclo[3.1 .0]bexanyl, 3-azabicyclo[4.1 .OJheptanyl, 3H-indolyl and 

10 quinolizinyl. Examples of aromatic heterocyclic groups are pyridinyl, imidazolyl, pyrimidinyl, 
pyrazolyl, triazolyi, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, 
isothiazolyl, pyrrolyi, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, 
indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, purinyl, oxadiazoiyl, 
thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyt, benzoxazolyl, 

15 quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. The foregoing groups, as derived 
from the compounds listed above, may be Oattached or N-attached where such is possible. For 
instance, a group derived from pyrrole may be pyrrol- 1-yl (N-attached) or pyrrol-3-yl (C- 
attached). 

Where R 13 and R 14 are as (CR 13 R 14 ) q or (CR 13 R M ) t , each R 13 and R 14 is independently 
20 defined for each iteration of q or t in excess of 1 . This means, for instance, that where q or t is 
2 alkylene moieties of the type -CH 2 CH(CH 3 K and other asymmetrically branched groups, are 
included. 

The term "pharmaceuticaily acceptable salt(s)", as used herein, unless otherwise 
indicated, includes salts of acidic or basic groups that may be present in the compounds of 

25 formula 1. For example, pharmaceutical^ acceptable salts include sodium, calcium and 
poiassium saits of carboxyiic acid groups and hydrochloride salts of amino groups. Other 
pharmaceutical^ acceptable salts of amino groups are hydrobromide, sulfate, hydrogen 
sulfate, phosphate, hydrogen phosphate, dihydrogen phosphate, acetate, succinate, citrate, 
tartrate, lactate, mandelate, metbanesulfonate (mesylate) and p-toluenesulfbnate (tosylate) 

30 salts. The preparation of such salts is described below. 

Certain compounds of formula 1 may have asymmetric centers and therefore exist in 
different enantiomeric forms. All optical isomers and stereoisomers of the compounds of 
formula 1, and mixtures thereof, are considered to be within the scope of the invention. With 
respect to the compounds of formula 1, the invention includes the use of a racemate, one or 

35 more enantiomeric forms, one or more diastereomeric forms, or mixtures thereof. The 
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compounds of formula 1 may also exist as tautomers. This invention relates to the use of all 

such tautomers and mixtures thereof. 

The subject invention also includes prodrugs of compounds of formula 1, which 

prodrugs are derivatives of compounds of formula 1 , which compounds comprise free amino 
5 groups, said derivatives comprising amide, carbamide, or peptide derivations of said amino 

groups. Such prodrugs can comprise an amino acid residue, or a polypeptide chain of two or 

more, such as up to four, amino acid residues, that are covalently joined through peptide 

bonds. Amino acid residues useful in preparing prodrugs of the invention include the 20 

naturally-occurring amino acids designated by three letter symbols, 4-hydroxyproline, 
10 hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma- 

aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine sulfone. 

Preferred amino acid residues are those with a non-polar group such as Ala. Val, Nval, Leu, 

Met, Gly, Pro, Phe, or a basic polar group such as Lys. 

The subject invention also includes prodrugs of compounds of formula 1, which 
15 prodrugs are the compounds of formula 2, formula 12 and the compounds of formula 6 

described herein. 

The subject invention also includes isotopically-labeHed compounds, which are 
identical to those recited in formula 1, but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 

20 number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, fluorine and chlorine, such as 2 H, 3 H, 13 C, M C, 15 N, ie O, 17 0, 31 P, **P, ^S, 18 F, 
and ^Cl, respectively. Compounds of the present invention, prodrugs thereof, and 
pharmaceutical^ acceptable salts of said compounds or of said prodrugs which contain the 

25 aforementioned isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically-labelled compounds of the present invention, for example those 
into which radioactive isotopes such as 3 H and ,4 C are incorporated, are useful in drug and/or 
substrate tissue distribution assays. Tritiated, Le. f 3 H, and cart>on-14 f i.e., 14 C, isotopes are 
particularly preferred for their ease of preparation and detectability. Further, substitution with 

30 heavier isotopes such as deuterium, i.e., 2 H, can afford certain therapeutic advantages 
resulting from greater metabolic stability, for example increased in vivo half-life or reduced 
dosage requirements and, hence, may be preferred in some circumstances. Isotopically 
labelled compounds of formula 1 of this invention and prodrugs thereof can generally be 
prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples 

35 below, by substituting a readily available isotopically labelled reagent for a non-isotopically 
labelled reagent. 
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Patients that can be treated with a compound of formula 1, 2, 6 f or 12, or a 
pharmaceutical^ acceptable salt or solvate thereof, according to the methods of this invention 
include, for example, patients that have been diagnosed as having lung cancer, NSCLC (non 
small ceH lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of the head and 
5 neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, 
cancer of the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors 
(e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the endometrium, 
carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's 
Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine 

10 system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft tissues, 
cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, solid 
tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or 
ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), pediatric malignancy, 
neoplasms of the central nervous system (e.g., primary CNS lymphoma, spinal axis tumors, 

15 brain stem gliomas or pituitary adenomas), neoplastic cutaneous diseases (e.g. psoriasis, 
mycoses fungoides), or Barrett's esophagus (pre-maiignant syndrome). 

The compounds of formula 1, 2, 12, and 6, and their pharmaceutical^ acceptable 
salts and solvates can each independently also furthermore be used in a palliative neo- 
adjuvant/adjuvant therapy in alleviating the symptoms associated with the diseases recited in 

20 the preceding paragaph as weH as the symptoms associated with abnormal ceil growth. Such 
therapy can be a monotherapy or can be in a combination with chemotherapy and/or 
immunotherapy. 

Patients that can be treated according to the methods of this invention also include 
patients suffering from abnormal cell growth, as defined above. 

25 

Detailed Description of the invention 
In the following Schemes and Examples, m Ef represents an ethyl moiety, and *Me" 
represents a methyl moiety. Hence, for example, "OEf means ethanol. Also, *THF means 
tetrahydrofuran, and "DMP means dimethylformamide. 
30 The compounds of formula 1 may be prepared as described below. 

With reference to Scheme 1 below, the compounds of formula 1 may be prepared by 
hydrolysing an intermediate ether of formula 2, wherein R is C r C 6 alkyl, according to methods 
familiar to those skilled in the art, such as by stirring the intermediate of formula 2 in an 
aqueous acid solution. An appropriate acid is, for example, hydrochloric acid. The resulting 
35 quinolinone of formula 1 wherein R 1 is hydrogen may be transformed into a quinolinone 
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wherein R, has a meaning as defined above apart from hydrogen by Aterlkyiation methods 
familiar to those skilled in the art. 

Scheme 1 




5 With reference to Scheme 2 below, the intermediate of formula 2, referred to above, 

may be prepared by reacting an intermediate of formula 10, wherein W is an appropriate 
leaving group, such as halo, with an intermediate ketone of formula 11. This reaction is done 
by converting the intermediate of formula 10 into a organometallic compound, by stirring it 
with a strong base such as butyl lithium, and subsequently adding the intermediate ketone of 
10 formula 11. Although this reaction gives at first instance a hydroxy derivative (R e is hydroxy), 
said hydroxy derivative can be converted into other intermediates wherein R 8 has another 
definition by performing functional group transformations familiar to those skilled in the art. 

Scheme 2 




10 11 2 

15 With reference to Scheme 3 below, compounds of formula 36, which are compounds of 
formula 1 wherein the dotted line is a bond and R 1 is hydrogen, can be prepared via ring 
opening of the isoxazole moiety of the intermediate of formula 22 by stirring it with an add, 
such as TiCI 3f in the presence of water. Subsequent treatment of the resulting intermediate of 
formula 23 with a suitable reagent, such as R 2 CH 2 COCI or R 2 CH 2 COOC 2 H 5 , wherein R is as 

20 defined above, yields either directly a compound of formula 36 or an intermediate which can 
be converted to a compound of formula 36 by treatment with a base, such as potassium tert- 
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butoxide. The intermediate of formula 36 can be converted to intermediate of formula 10 by 
stirring it with an o-alkylation reagent, such as trimethyloxonium tetrafiuoroborate (BF 4 OMe 3 ) 
for a period of time, typically 4 to 15 hours, and subsequently adding a strong base such as 
sodium hydroxide in aqueous. 
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Scheme 3 




10 

With reference to Scheme 4 below, compounds of formula 1 wherein R 8 is a radical of 
5 formula -NR ,2 R 13 wherein R 12 and R 1 * are as described above (said compounds are 
represented below by formula 1(g)), may be prepared by reacting an intermediate of formula 
13, wherein W is an appropriate leaving group, such as halo, with a reagent of formula 14. 
Said reaction may be performed by stirring the reactants in an appropriate solvent, such as 
THF. 




Compounds of formula 1(g), or other embodiments of formula 1, wherein the dotted 
line represents a bond can be converted into compounds wherein the dotted line does not 
15 represent a bond by hydrogenation methods familiar to those skilled in the art. Compounds 
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wherein the dotted line does not represent a bond may be converted into compounds wherein 
the dotted line represents a bond by oxidation methods familiar to those skilled in the art. 

With reference to Scheme 5 below, compounds of formula 1 wherein R 8 is hydroxy 
(said compounds being represented by formula 1(b)) may be converted into compounds of 
5 formula 1(c), wherein R 12 has the meaning described above except it is not hydrogen, by 
methods known to those skilled in the art, including O-alkylation or Oacylation reactions; 
such as by reacting the compound of formula 1(b) with an alkylating reagent such as R 12 -W, 
wherein R 12 is as described above, in appropriate conditions, such as in a dipolar aprotic 
solvent such as DMF, in the presence of a base, such as sodium hydride. W is a suitable 
1 0 leaving group, such as a halo group or a sulfonyl group. 

Scheme 5 




lb lc 



As an alternative to the above reaction procedure, compounds of formula 1(c) may 
also be prepared by reacting a compound of formula 1(b) with a reagent of formula R 12 -OH, 

1 5 wherein R 12 is as described above, in acidic medium. 

Compounds of formula 1(b) may also be converted into compounds of formula 1(g), 
wherein R 12 is hydrogen and R 1 ^ is replaced with C^C e alkylcarbonyl, by reacting compounds 
of formula 1(b) in acidic medium, such as sulfuric add, with C,-C € afkyl-CN in a Ritter-type 
reaction. Further, compounds of formula 1(b) may also be converted into compounds of 

20 formula 1(g), wherein R 12 and R 13 are hydrogen, by reacting a compound of formula 1(b) with 
ammonium acetate and subsequent treatment with NH 3 (aq.). 

With reference to Scheme 6 below, compounds of formula 1(b), referred to above, 
may also be converted into compounds of formula 1(d), wherein R 8 is hydrogen, by submitting 
a compound of formula 1(b) to appropriate reducing conditions, such as stirring in 

25 trifiuoroacetic acid in the presence of an appropriate reducing agent, such as sodium 
borohydride, or, alternatively, stirring the compound of formula 1(b) in acetic acid in the 
presence of formamide. Further, the compound of formula 1(d) wherein R 8 is hydrogen may 
be converted into a compound of formula 1(e) wherein R 12 is C r C 10 alkyl by reacting the 
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compound of formula 1(d) with a reagent of formula 5 t wherein W is an appropriate leaving 
group, in an appropriate solvent, such as diglyme, in the presence of a base, such as 
potassium tert-butoxide. 

Scheme 6 



lb 




With reference to Scheme 7 below, compounds of formula 1 may be prepared by 
reacting a nitrone of formula 6 with the anhydride of a carboxylic acid, such as acetic 
anhydride, thus forming the corresponding ester on the 2-position of the quinoline moiety. 
Sad quinoline ester can be hydrolyzed in situ to the corresponding quinolinone using a base, 
10 such as potassium carbonate. 

Scheme 7 




Alternatively, compounds of formula 1 can be prepared by reacting a nitrone of 
15 formula 6 with a sulfonyl containing electrophilic reagent, such as p-toluenesulfonytchioride, in 
the presence of a base, such as aqueous potassium carbonate. The reaction initially involves 
tie formation of a 2-hydroxy-quinoline derivative which is subsequently tautomerized to the 
desired quinolinone derivative. The application of conditions of phase transfer catalysis, 
which are familiar to those skilled in the art, may enhance the rate of the reaction. 
20 Compounds of formula 1 may also be prepared by an intramolecular photochemical 

rearrangement of compounds of formula 6, referred to above. Said rearrangement can be 
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10 



15 



20 



25 



carried out by dissolving the reagents in a reaction-inert solvent and irradiating at a 
wavelength of 366 nm. It is advantageous to use degassed solutions and to conduct the 
reaction under an inert atmosphere, such as oxygen-free argon or nitrogen gas, in order to 
minimize undesired side reactions or reduction of quantum yield. 

The substituents of the compounds of formula 1 may be converted to other 
substituents falling within the scope of formula 1 via reactions or functional group 
transformations familiar to those skilled in the art. A number of such transformations are 
already described above. Other examples are hydrolysis of carboxylic esters to the 
corresponding carboxylic acid or alcohol; hydrolysis of amides to the corresponding carboxylic 
acids or amines; hydrolysis of nitriles to the corresponding amides; amino groups on 
imidazole or phenyl moieties may be replaced by hydrogen by diazotation reactions familiar to 
those skilled in the art, and subsequent replacement of the diazo-group by hydrogen; alcohols 
may be converted into esters and ethers; primary amines may be converted into secondary or 
tertiary amines; double bonds may be hydrogenated to the corresponding single bond. 

With reference to Scheme 8 below, intermediates of formula 29, wherein R is, as 
defined above, C r C 6 aHcyl, may be prepared by reacting an intermediate of formula 10 with an 
intermediate of formula 28, or a functional derivative thereof, under appropriate conditions. 
This reaction is done by converting the intermediate of formula 10 into an organometallic 
compound, by stirring it with a strong base such as butyl lithium, and subsequently adding the 
intermediate amide of formula 28. 

Scheme 8 




O 
ii 

-c- 



-N 



CH 3 



OCH 3 



10 



28 




With reference to Scheme 9 below, the intermediate nitrones of formula 6 can be 
prepared by A/-oxidizing a quinoline derivative of formula 12 with an appropriate oxidizing 
agent, such as m-chloro-peroxybenzoic acid or H 2 0 2 , in an appropriate solvent, such as 
dichloromethane. 

Said A/-oxidation may also be carried out on a precursor of a quinoline of forumula 12. 
The intermediate of formula 12 may be metabolized in vivo into compounds of formula 
1 via intermediates of formula 6. Hence, intermediates of formula 12 and 6 can act as 
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prodrugs of compounds of formula 1. Also, the intermediates of formula 2 can be metabolized 
in vivo to compounds of formula 1. Hence, compounds of formula 2 are deemed "prodrugs" 
for puposes of the present invention. Such prodrugs are within the scope of the present 
invention. 

5 Scheme 9 




With reference to Scheme 10 below, the compound of formula 30 can be prepared by 
hydrolysing an intermediate formula 29, whereir> R is C t -C 6 aikyl, according to methods 
familiar to those skilled in the art, such as by stirring the intermediate of formula 29 in an 

10 aqueous acid solution or in an organic solvent with the presence of a Lewis acid. An 
appropriate acid is, for example, hydrochloric acid. An appropriate Lewis acid and the solvent 
are, for example, iodotrimethylsilane and dicholoromethane. The resulting quinolinone of 
formula 30 wherein R 1 is hydrogen may be transformed into a quinolinone wherein R 1 has a 
meaning as defined above apart from hydrogen by /V-alkylation methods familiar to those 

15 skilled in the art. 



Scheme 10 




With reference to Scheme 1 1 below, the compound of formula 26 can be prepared by 
20 reacting a compound of formula 30 with an intermediate of formula 27, where R 24 is SR 20 or 
SiR^R^R 23 , R 20 being H or phenyl, and R 21 , R 22 , and R 23 being independently selected from 
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C,-C 6 alkyl and phenyl. This reaction requires the presence of a suitable base, such as ten- 
butyl lithium (when R 24 is SR 20 and R 20 = H) or lithium 2,2,6,6 r tetramethylpiperidine (when R 24 
is SR 20 and R 20 = phenyl), or n-butyl lithium (when R 24 is SiR^R^R 23 ), in an appropriate 
solvent, such as THF. The -SR 20 group can be reductively removed from the compound of 
5 formula 26 with a nickel catalyst such as RANEY™ nickel or oxidatively with nitric acid or 
aqueous hydrogen peroxide in acetic acid. When R 24 is SiR 21 R 22 R 33 t then R 24 can be removed 
from the compound of formula 26 by reaction with acetic acid or a fluoride reagent such as 
tetrabutylammonia fluoride (TBAF) in a solvent such as tetrahydrofuran. Thus, a compound of 
formula 1 can be synthesized. 

10 



Scheme 11 




30 26 

With reference to Scheme 12, intermediates of formula 11a, which are compounds of 
formula 11 wherein R 9 is imidazole substituted with R 6 , wherein R 6 is as defined- above, can 

15 be prepared by reacting an intermediate of formula 28 with an intermediate of formula 27 
where R^.R 22 , R 23 are C r C 6 alkyl or phenyl to generate an intermediate of formula 32. This 
reaction requires the presence of a suitable base, such as n-butyl lithium, in an appropriate 
solvent, such as THF. The intermediate of formula 32 is reacted with acetic acid or a fluoride 
reagent such as TBAF in a solvent such as tetrahydrofuran to obtain the compound of formula 

20 11a. Alternatively, the compound of formula 11a can be prepared by reacting a compound of 
formula 28 with an intermediate of formula 27 where R 2 * is H or phenyl. This reaction requires 
the presence of a suitable base, such as ferf-butyl lithium (when R 20 = H) or lithium 2,2,6,6,- 
tetramethylpiperidine (when R 20 = phenyl), in an appropriate solvent, such as THF. The -SR 20 
group can be reductively removed from the compound of formula 31 with a nickel catalyst 

25 such as RANEY™ nickel or oxidatively with nitric acid or aqueous hydrogen peroxide in acetic 
acid. 
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With reference to Scheme 13, intermediates of formula 23 may also be synthesized 
by reacting an intermediate of formula 34, wherein W is an appropriate leaving group, such as 
5 halo, with an intermediate amide of formula 35. This reaction requires the presence of a 
suitable base, such as n-butyl lithium, in an appropriate solvent, such as diethyl ether at a 
temperature of from about -7& to about zero degrees C. 

Scheme 13 



R 4 




34 35 23 

With reference to Scheme 14, intermediates of formula 28a, which are compounds of 
formula 28 wherein 2 is a pyridine substituted with R 6 , can be prepared by reacting an 
intermediate of formula 36 with a metal cyanide, such as ZnfCN^ or MaCN, in the presence of 
a palladium catalyst such as tetrakis(triphenylphosphine)-palladium, in an appropriate solvent, 
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such as THF or DMF, at a temperature of from about 25 to about 100 degrees C. Subsequent 
treatment of the resulting intermediate of formula 37 with either a base or acid under 
hydrolysis conditions familiar to those skilled in the art, yields a compound of formula 38a 
which are compounds of formula 38 wherein Y is -OK. The intermediate of formula 38 can be 
5 converted to its activated form, intermediate 38b which are compounds of formula 38 wherein 
Y is -Q or N1-imidazole using methods familiar to those skilled in the art. Subsequent 
conversion to 28a is furnished with N.O-dimethylhydroxyamine in the presence of a base, 
such as triethylamine, pyridine, or 4-dimethyaminopyridine, in an appropriate solvent, such as 
dichloromethane at a temperature of from about zero to about 40 degrees C. In Scheme 14, 
1 0 "Tf represents trifluoromethanesulfonyl, /.e. f -S0 2 -CF 3 . 

Scheme 14 




CH 3 



36 



37 



38 



28a 
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The compounds of formula 1 and some of the intermediates described above may 
have one or more stereogenic centers in their structure. Such stereogenic centers may be 
present in a R or a S configuration. Oxime moieties, such as where R 3 , R\ R 5 , R 6 or R 7 is 
-CH=NOR 1 * may exist in E or 2 configurations. 
5 The compounds of formula 1 as prepared in the above processes are generally 

racemic mixtures of enantiomers which can be separated from one another following 
resolution procedures familiar to those skilled in the art. The racemic compounds of formula 1 
may be converted into the corresponding diastereomeric salt forms by reaction with a suitable 
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by 

10 selective or fractional crystallization and the enantiomers are liberated therefrom by alkali. An 
alternative manner of separating the enantiomerics forms of the compounds of formula 1 
involves liquid chromatography using a chiral stationary phase. Said pure stereochemically 
isomeric forms may also be derived from the corresponding pure stereochemically isomeric 
forms of the appropriate starting materials, provided that the reaction occurs sterospecifically. 

15 Preferably if a specific stereoisomer is desired, said compound will be synthesized by 
stereospecfic methods of preparation. These methods will advantageously employ 
enantiomericafly pure starting materials. 

The compounds of formula 1 that are basic in nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must 

20 be pharmaceutical^ acceptable for administration to animals, it is often desirable in practice 
to initially isolate the compound of formula 1 from the reaction mixture as a pharmaceuticaHy 
unacceptable salt and then simply convert the latter back to the free base compound by 
treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutically acceptable acid addition salt. The acid addition salts of the base 

25 compounds of this invention are readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 
medium or in a suitable organic solvent, such as methanol or ethanol. Upon evaporation of 
the solvent, the desired solid salt is readily obtained. The desired acid addition salt can also 
be precipitated from a solution of the free base in an organic solvent by adding to the solution 

30 an appropriate mineral or organic acid. Cationic salts of the compounds of formula 1 are 
similarly prepared except through reaction of a carboxy group with an appropriate cationic salt 
reagent, such as sodium, potassium, calcium, magnesium, ammonium, N,N'- 
dibenzylethylenediamine, N-methyiglucamine (meglumine), ethanolamine, tromethamine, or 
diethanolamine. 

35 The compounds of formula 1,12, and 6 and their pharmaceutically acceptable salts 

and solvates (hereinafter referred to, collectively, as "the therapeutic compounds") can be 
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administered orally, transdermally (e.g., through the use of a patch), parenteral^ or topically, 
drari administration is preferred In general, compounds of the formula 1, 12, and 6 and their 
pharmaceutical^ acceptable salts and solvates are most desirably administered in dosages 
ranging from about 1.0 mg up to about 500 mg per day, preferably from about 1 to about 100 
5 mg per day in single or divided (i.e., multiple) doses. The therapeutic compounds will 
ordinarily be administered in daily dosages ranging from about 0.01 to about 10 mg per kg 
body weight per day, in single or divided doses. Variations may occur depending on the 
weight and condition of the person being treated and the particular route of administration 
chosen. In some instances, dosage levels below the lower limit of the aforesaid range may be 

10 more than adequate, while in other cases still larger doses may be employed without causing 
any harmful side effect, provided that such larger doses are first divided into several small 
doses for administration throughout the day. 

The therapeutic compounds may be administered alone or in combination with 
pharmaceutical^ acceptable earners or diluents by either of the two routes previously 

15 indicated, and such administration may be carried out in single or multiple closes. More 
particularly, the novel therapeutic compounds of this invention can be administered in a wide 
variety of different dosage forms, i.e., they may be combined with various pharmaceuticaHy 
acceptable inert carriers in the form of tablets, capsules, lozenges, troches, hard candies, 
powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, ointments, 

20 elixirs, syrups, and the like. Such carriers include solid diluents or fillers, sterile aqueous 
media and various non-toxic organic solvents, etc. Moreover, oral pharmaceutical 
compositions can be suitably sweetened and/or flavored. 

For oral administration, tablets containing various excipients such as microcrystalline 
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be 

25 employed along with various disintegrants such as starch (and preferably com. potato or 
tapioca starch), alginic acid and certain complex silicates, together with granulation binders 
like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in gelatin 

30 capsules; preferred materials in this connection also include lactose or milk sugar as well as 
high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are 
desired for oral administration, the active ingredient may be combined with various 
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene glycol, 

35 glycerin and various like combinations thereof. 
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For parenteral administration, solutions of a therapeutic compound in either sesame 
or peanut oil or in aqueous propylene glycol may be employed. The aqueous solutions should 
be suitably buffered if necessary and the liquid diluent first rendered isotonic. These aqueous 
solutions are suitable for intravenous injection purposes. The oily solutions are suitable for 
5 intra-articular, intra-muscular and subcutaneous injection purposes. The preparation of all 
these solutions under sterile conditions is readily accomplished by standard pharmaceutical 
techniques well-known to those skilled in the art. 

Additionally, it is also possible to administer the therapeutic compounds topically and 
this may preferably be done by way of creams, jellies, gels, pastes, ointments and the like, in 
1 0 accordance with standard pharmaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than a 
human. The dosage to be administered to a mammal will depend on the animal species and 
the disease or disorder being treated. The therapeutic compounds may be administered to 
animals in the form of a capsule, bolus, tablet or liquid drench. The therapeutic compounds 
15 may also be administered to animals by injection or as an implant Such formulations are 
prepared in .a conventional manner in accordance with standard veterinary practice. As an 
alternative the therapeutic compounds may be administered with the animal feedstuff and for 
this purpose a concentrated feed additive or premix may be prepared for mixing with the 
normal animal feed. 

20 For the combination therapies and pharmaceutical compositions described herein, the 

effective amounts of the compound of the invention and of the chemotherapeutic or other 
agent useful for inhibiting abnormal cell growth (e.g., other antiproliferative agent, anfr- 
agiogenic, signal transduction inhibitor or immune-system enhancer) can be determined by 
those of ordinary skill In the art, based on the effective amounts for the compound described 

25 herein and those known or described for the chemotherapeutic or other agent The 
formulations and routes of administration for such therapies and compositions can be based 
on the information described herein for compositions and therapies comprising the compound 
of the invention as the sole active agent and on information provided for the chemotherapeutic 
of other agent in combination therewith. 

30 The compounds of formula 1 exhibit activity as Ras famesylation inhibitors and are 

useful in the treatment of cancer and the inhibition of abnormal cell growth in mammals, 
including humans. The activity of the compounds of formula 1 as Ras famesylation inhibitors 
may be determined by their ability, relative to a control, to inhibit Ras femesyl transferase in vitro. 
An example of one such procedure is described below. 

35 A crude preparation of human famesyl transferase (FTase) comprising the cytosolic 

fraction of homogenized brain tissue is used for screening compounds in a 96-well assay format 
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the cytosolic fraction is prepared by homogenizing approximately 40 grams of fresh tissue in 
100 ml of sucrose/MgCI^/EDTA buffer (using a Dounce homogenizer, 10-15 strokes), 
centrifuging the homogenates at 1000 g for 10 minutes at 4°C, re-centrifuging the supernatant at 
17,000 g for 15 minutes at 4°C, and then collecting the resulting supernatant This supernatant 
5 is diluted to contain a final concentration of 50 mM Tris HC! (pH 7.5) t 5 mM DTT, 0.2 M KCI, 20 
\M Zna 2 , 1 mM PMSF and re-centrifuged at 17&.000 g for 90 minutes at 4°C. The supernatant, 
termed "crude FTase" is assayed for protein concentration, aliquoted, and stored at -70°C. 

The assay used to measure in vitro inhibition of human FTase is a modification of the 
method described by Amersham LifeScience for using their Famesyl transferase (3H) 

10 Scintillation Proximity Assay (SPA) kit (TRKQ 7010). FTase enzyme activity is determined in a 
volume of 100 n! containing 50 mM N-(2-hydroxy ethyl) piperazine-N-(2-ethane sulfonic acid) 
(HEPES), pH 7.5, 30 mM MgCI 2 , 20 mM KCI, 25 mM Na 2 HP0 4 , 5 mM dithiothreitol (DTT), 0.01% 
Triton X-100, 5% dimethyl sulfoxide (DMSO), 20 mg of crude FTase, 0.12 mM [3H]-famesyl 
pyrophosphate ([3HJ-FPP; 36000 dpm/pmole, Amersham LifeScience), and 0.2 nM of 

15 biotinylated Ras peptide KTKCVIS (Bt-KTKCVIS) that Is N-terminally biotinylated at its alpha 
amino group and was synthesized and purified by HPLC m house. The reaction is initiated by 
addition of the enzyme and terminated by addition of EDTA (supplied as the STOP reagent in kit 
TRKQ 7010) following a 45 minute incubation at 37°C. Prenylated and unprenylated Bt- 
KTKCVIS is captured by adding 150 pi of steptavidin-coated SPA beads (TRKQ 7010) per well 

20 and incubating the reaction mixture for 30 minutes at room temperature. The amount of 
radioactivity bound to the SPA beads is determined using a MicroBeta 1450 plate counter. 
Under these assay conditions, the enzyme activity is linear with respect to the concentrations of 
the prenyl group acceptor, Bt-KTKCVIS, and crude FTase, and inhibition of Bt-KTKCVIS 
interaction with FTase can be detected. The enzyme activity is saturating with respect to the 

25 prenyl donor, FPP. The assay reaction time is also in the linear range. 

The test compounds are routinely dissolved in 100% DMSO. Inhibition of famesyl 
transferase activity is determined by calculating percent incorporation of tritiated-famesyl in the 
presence of the test compound versus its incorporation in control weHs (absence of inhibitor). 
ICjo values, that is, the concentration required to produce half maximal femesylation of Bt- 

30 KTKCVIS, is determined from the dose-responses obtained. 

All of the title compounds of formula 1 in the following Examples were assayed for their 
ability to inhibit the activity of human famesyl transferase in vitro using the assay described 
above, and were found to have IC*, values for inhibiting famesyiation of the biotinylated 
KTKCVIS-peptide of about less than or equal to 500 nM. 
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The following Examples are provided to illustrate aspects of the subject invention. 
They are not intended, nor should they be construed, to limit the invention as more fully 
described herein and set forth in the claims. 

EXAMPLE 1 

5 4^3^hloro-pheny>)^[(6<hloro»pyridin-3'yl)>hvdroxy-(3-methyl-3H> 

imidazoU-yl)-methylI-1H-quinoUn-2-one 

IA. 5-Bromo-3-(3-chloro-phenyl)-benzo[c1isoxazole 

To a solution of sodium hydroxide (19.8 g, 495 mmol) in methanol (36 ml) was added 
3-choloroacetonitrile (17.5 ml, 149 mmol) at 0 °C under an atmosphere of dry N 2 . The mixture 

10 was stirred at 0 °C for 30 minutes, 1 -bromo-4-nitrobenzene (20 g, 99 mmol) was added as a 
solid at the same temperature. The solution was stirred at room temperature for 3 hours and 
then heated to reflux for one. The reaction mixture was cooled to ambient temperature and 
the MeOH was removed under vacuum. The resulting red oil was partitioned between ethyl 
acetate (EtOAc) and water. The organic layer was washed with brine, dried over MgS0 4< and 

15 concentrated under vacuum to give a tan solid. The solid was suspended In MeOH and the 
title compound of 1A was precipitated as a yeHow solid ( 17.3 g , 55.9 mmol, 56.7% yield) 
which was used without further purification. 

IB. (2«Amino«5-bromo-phenylH3-chioro-phenyl)-methanone 

To a solution of the title compound of example 1 A (22.14 g f 78.1 mmol} in THF (300 
20 ml) was added 276 mL of titanium(lll) chloride (10 wt% solution in 20-30 wt. % hydrochloric 
acid (HCI)). The reaction mixture was stirFed for 1.5 hours. The reaction mixture was then 
poured Into ice water. THF was removed from the resulting heterogeneous solution. The 
aqueous mixture was extracted with dichloromethane (DCM). The DCM layer was 
successively washed with aqueous saturated NaHC0 3 and brine. The DCM layer was dried 
25 over MgS0 4l filtered and concentrated under vacuum to give the title compoundof 1B as a 
bright yeiiow soWd (21.86 g, 70.4 mmoi, 98% yield). The solid was used without further 
purification. 

IC. 6-Bromo^3^hloro-phenylHH-quinolin-2-one 

The title compound of example 1B (21.86 g, 70.4 mmol) was suspended in anhydrous 
30 toluene (140 ml) under an atmosphere of dry N 2 . To this solution was added sequentially 26.7 
ml (282 mmol) of acetic anhydride (At^O), 80 ml (56.3 mmol) of triethylamine (NEt 3 ) and 8.60 
g (70.4 mmol) of 4-dirnethylaminopyridine (DMAP). The reaction mixture was then heated to 
reflux and stirred at this temperature for 20 hours. The reaction mixture was cooled to 
ambient temperature and the precipitate was collected via suction filtration. The solid was 
35 washed with ethyl ether (Et z O) and dried under vacuum to give the title compound of example 
1C (21.57 g). The filtrate was evaporated and the residue was suspended in cold EtOAc to 
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form a precipitate, providing additional 4.64 g of the title compound. A total of 20.21 g (60.4 
mmol, 85.8% yield) of the tiltle compound of example 1C was obtain, which was used without 
further purification. 

10. 6-Bromo-4>(3-ch>oro-phenyl>-2-methoxy-quinoline 
5 The title compound of example 1C (6.45 g, 19.4 mmol) was suspended in DCM (30 

ml) under an atmosphere of dry N*. To this suspension, was added trimethyloxonium 
tetrafluoroborate (BF40Me3, 2.99 g f 20.2 mmol). The reaction mixture was stirred at ambient 
temperature for 15 hours, it was then cooled at 0 °C and a 10% aqueous NaOH solution (40 
ml) was added. The reaction mixture was allowed to warm to room temperature and stirred 
10 for six hours after which time it was partitioned between DCM and water. The DCM layer was 
washed with brine, dried over MgS0 4 and concentrated under vacuum to give 6.1 1 g of the 
crude product it was purified via chromatography with DCM as the eluent to afford the title 
compound of example 1 D as a yellow solid, 5*23 g (1 5 mmol, 78% yield). 
CI-MS:m/z 348/350. 

15 1E- f4^3^hforo^henyl)>2^ethoxyKiuinolin>6>ylH6^hloro-pyridin-3>yl)-(3> 

methyl-3H-imidazol-4-yl)-methanol 

To a solution of the title compound of example 1D (1.4? g, 348.6 mmol) in THF (10 

ml) was added n-butyl lithium (2.5 M in hexane, 1.58 ml) dropwise at -78°C under an 

atmosphere of dry r^. After stirring at -78°C for 30 minutes, a solution of (6-chloro-pyridin-3- 

20 ylH3-methyl-3H-imida2ol-4-yl)-methanone (582.7 mg, 2.64 mmol) in THF (10 ml) was added . 
The reaction mixture was allowed to warm to ambient temperature and stirred for 15 hours. 
To the mixture was added a saturated aqueous solution of ammonium chloride at 0°C. THF 
was removed from the resulting heterogeneous solution. The aqueous mixture was extracted 
with chloroform (CHCI 3 ). The organic layer was washed with brine, dried over MgSO, and 

25 concentrated under vacuum to yield the crude product. It was chromatographed on silica gel 
with MeOH-CHCI 3 -NH 4 OH (2 : 98 : 0.2 to 5 : 95 : 0;5)as eluents to afford the title compound 
of example 1 E as a yellow solid (943 mg, 1 .92 mmol, 73 % yield). 
CI-MS: m/z 491 .1 , 493.1 [M + 1]. 

1F. 4»(3>Chloro-phenYl)«6-[(6-chloro-pyridin^3-yl)-hydroxy43-methyl>3H- 
30 fmidazoM-yl)-methyiH H-quinolin-2-one 

To a solution of the title compound of example 1E (4.67 g, 9.53 mmol) in THF (340 
ml) was added concentrated hydrogen chloride (HCI, 14 ml) dropwise. The mixture was 
heated at 60°C for 5 hours. After cooling to room temperature, THF was removed. The 
aqueous solution was adjusted to pH = -9 with 40% aqueous NaOH and extracted with CHCI 3 
35 several times. The combined organic layer was washed with brine, dried over MgS0 4 and 



WO GO/47574 



-52- 



PCT/IB00/00121 



concentrated under vacuum to yield the title compound of Example 1 as an off-white solid 
(2.46 g t 5.17 mmol, 54 % yield). 
CI-MS:m/z 476.8. 

EXAMPLE 2 

5 4-(3-Chloro^henyl>-€-f(6-c h^ 
yl)-methyfH-methyl-1H<iuinoiin>2-one 

To a solution of 4-(3^loro-phenyl>£-[(6^ 
imidazol -4-yl)-methyl}-tH-quinoHn-2-one (351 mg, 0.737 mmol) in THF (15 ml) was added a 
40 % aqueous NaOH (2 ml), benzyltriethylammonium chloride (84 mg. 0.369 mmol) and a 

10 solution of methyl iodide (0.078 ml, 1.25 mmol) in THF (4 ml). The reaction mixture was 
stirred at ambient temperature for 4 hours after which time it was partitioned between CHCI 3 
and water. The organic layer was washed with brine, dried over MgS0 4 and concentrated 
under vacuum to give the crude product. It was chromatographed on silica gel with MeOH- 
CHCI 3 -NH 4 OH (2 : 98 : 0.2 to 5 : 95 : 0.5) as eluents to afford the title compound as a white 

15 solid (200.3 mg, 0.408 mmol, 55 % yield). 
CI-MS:m/z 491.1. 

EXAMPLE 3 
6-rAmino4 6-chloro^yridin^-ylM^^ 
phenyft-1 -methvl-1 H-quinolin-2-one 

20 4^3^h!oro-phenyf)^[(6K*loro-p^ 

methylJ-l-methyl^tH-quinolin-2-one (2 g f 4.08 mmol) was dissolved in 25 ml of thionyl chloride 
(SOCy and stirred at room temperature under an atmosphere of dry N 2 for 2 hours. Thiony 
chloride was removed under reduced pressure. The crude chloride was taken up in toluene 
and concentrated under vacuum. The resulting solid was dissolved in THF (20 mL) and to 
25 this solution was bubbled ammonia gas (NHJ for 30 minutes. The reaction mixture was 
stirred at ambient temperature under an atmosphere of NH 3 for 15 hours. After removal of 
THF, the product mixture was partitioned between CHCI 3 and water. The organic layer was 
washed, dried over MgS0 4 and concentrated under vacuum to give a brown solid. This was 
chromatographed on silica gel with CHCI 3 then MeOH-CHCI 3 -NH 4 OH (1 ; 99 : 0.1) as eluents 
to afford the titled compound as a white solid (1 .065 g, 2.02 mmol, 50 % yield). 
C.I. m/z 490.2, 492.2 [M+1]. 

EXAMPLE 4 and EXAMPLE 5 
Separation of the Enantiomers of 6-[amino-(6-chloro-pyridin-3-yl)-(3-methyl-3H- 
imidazol>4-vl)-methylH-(3-chloro-phenyl)-1-methyl-1H-quinolln-2-one 

The title compound of Example 3. 6-[amino-(4-chloro-phenyf)-(3-methyl-3H-imidazol- 
4-yl>^ethyl]^-(3-ethynyl-phenyl>-1-methyl-1H-quinolir>'2-one (159 mg) was separated into its 
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enantiomers and purified by high-performance liquid chromatography oyer CHIRALCEL™ OD 
(manufactured by Daicel Chemical Industries, LTD, Osaka, Japan) (2.2 cm x 25 cm, 10 nm; 

ekienfc Hexane/ethanol/methanol/diethylamine 80/1 0/1 0/0.02; 25°C). Under these conditions, 
28 mg of the faster eluting enantiomer A (Example 4) and 3 mg of the slower moving 
5 enantiomer B (Example 5) were obtained. Both enantiomers were >97% optically pure. 

EXAMPLE 6 

4-(3-Chloro-phenyl^6-K6^h»oro*pyrid?n-3-yl)-hydroxy>(3-methyl-3H-imidazoM- 
ylHnethvlM-cyclopropylmethyMH-quinoHn-2-one 

To a solution of the title compound of example 1 t 4-(3-chloro-phenyl>-6-t(6-chloro- 
10 pyridin-3-y!Hiydroxy-(3^ (100 mg, 0.210 

mmol) in DMF (2 ml) were added NaCI (8 mg), cesium carbonate (Cs 2 C0 3l 103 mg, 0.315 
mmol) and (bromomethyl)cyclopropane (0.041 ml, 0.420 mmol). The reaction mixture was 
stirred at ambient temperature for 15 hours. Additional 0.041 ml) of 
(bromomethyl)cyclopropane and 100 mg of Cs 2 CO were added. The reaction mixture was 
15 heated at 6G°C for 1 hour after which time it was partitioned between CHCI 3 and water. The 
organic layer was washed with brine, dried aver MgS0 4 and concentrated under vacuum to 
give the crude product. It was chromatographed on silica gel with MeOH-CHC^-NH^OH (3 : 
97 : 0) as eluents to afford the title compound as a white solid (25 mg, 22 % yield). 

CI-MS: m/z 531.1, 533.1 [M+1]. 
20 EXAMPLE 7 

6^Amino-(6-chloro-pyridin<^ 
phenyQ-1 -cyctopropylmethyM H-qulnolin-2-one 

The same procedure was used as that in example 3, except that 4-(3-chloro-phenyl)- 
6-{(6K*loro-pyridin-3-yl^ 
25 1H-quinolin-2-one (400 mg t 0.75 mmol) was used in the place of 4-(3-chloro-phenyt)-6-{(6- 
ch!oro-pyridin-3-yl)-hy^ 

to give title compound as a white solid, 137 mg (0.26 mmol, 34% yield). 
C.I. m/z 530.1, 532.1 [M+1}. 

EXAMPLE 8 

30 4^3-Chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyN3H-imidazol-4- 
yl)-methylMHsobutyl-1H-quinolin-2-one 

Following the same procedure as described in Example 6, 1-bromo-2-methylpropane 
(0.041 ml, 0.42 mmol) was used in the place of (bromomethyl)cyclopropane . The aikylation 
of 4-{3-chloro-pheny!)^(6-chloro-pyri 
.35 1-cyclopropylmethyl-1H-quinolin-2-one (99.8 mg, 0.21 mmol afforded the title compound as a 
white solid, 20 mg (0.038 mmol, 18% yield). 
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C.I. m/z 533.1, 535.1[M+1). 

EXAMPLE 9 

4-{3.Chloro.phenvn< .f(S-chloro-pvridin-2-vl)-hvdroxY.(3-methvl-3H-lmidazo|.4- 
yQ-methylM H-quinoHn-2«one 

Following the same procedure as that describe* in example 1E, 6-bromo-4-(3-chloro- 
phenyl)-2-methoxy-quinoline (2.89 g, 8.31 mmol) and (5-chloro-pyridin-2-yl)-(3-methyl-3H- 
innidazoM-yl)-methanone (1.47 g. 6.65 mmol) generated 4.05 g of the crude [4-(3-chloro- 
phenyl)-2-methoxy-quinolin-6-yg-(6^^ 

Following the same procedure as described in example 1F. the obtained (4-(3-chloro- 
phenyl)-2-memoxy-quinolin-6-M^ 

was treated with HCI in aqueous THF to yield the title compound, 1.02 g, (2.14 mmol, 26% 
yield). 

C.I. m/z 477.1, 479.1[M+1]. 
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EXAMPLE 10 

4^3-Chloro-phenyl)^(5^:hloro-pyridm-2-yl)^^ 
yl)-methylM-methyMH-quinoiin-2-one 

The same procedure was used that described in example 2,except that 4-(3-chloro- 
5 phenyl)-64(5-chloroi>yridir>2-yl^ 

one (230 mg, 0.485 mmol) was used in the place of 4-(3-chloro-phenyl>-6-[(5-cWoro-pyridin- 
3-yi>-hydroxy-(3-methyl-3mmidazd ^-yl>-methyl]-1H-quinolin-2-one to give the title 
compound as a white solid, 195 mg (0.40 mmol, 81 % yield). 

EXAMPLE 11 

10 HAmino-(5K;hloro-pyridin>2-yl)^3^ethyl»3HHmidazol^yl)-methyt}-4-(3-chloro- 
phenyQ-1 -methyl-1 H-quinolln-2-one 

The same procedure was used as that described in example 3, 4-(3-chloro-phenyl>-6- 
[(5^loro-pyridin-2-ylHiydroxy^ 

quinolin-2-one (170 mg, 0.35 mmol) was used in the place of 4-(3-Chloro-phenyl>6-[(6- 
1 5 chloroi)yridin-3-yl)-hydro^ -methyM H-quinolin-2-one 

to give the title compound as a white solid, 69 mg (0.14 mmol, 40% yield). 
C.I. m/z 490.0 (M+1}. 

EXAMPLE 12 

4K3-Chloro-phenyl)^(5^hloro-pyridin-2»yl)4)ydroxy-(3-methyl^3H>imidazol^ 
20 yl)Hnethyn-1-cyciopropylmethyMH-quinolin-2-one 

The same was used as that described- in example 6, except that 4-(3-chk>ro-phenyl)- 
64(5^hloro-pyricKn-2-yl)^ H-quinolln-2-one (550 

mg, 1.16 mmot) was used in the place of 4-(3-chloro-phenyl>-6-[(6-chloro-pyfidin-3-yl)- 
hydroxy^3^ethyl-3H-imidazol-4-yl)-methyq-1H-quinolin-2-one, to give the title compound, 57 
25 mg, (0.11 mmol, 9% yield). 

C.I. m/z 531.1 [M+1]. 

EXAMPLE 13 

64Amina^5K:hloro-pyridin-2'ylK3^ethyl-3H-imidazoM-yl)^ethyl]^(3>chloro> 
phenylH^yclopropylmethyMH-quinolin-2-one 

30 The same procedure was used as that in example 3, except that 4-(3-chloro-phenyl>- 

6-[(5^loro-pyridin-2-yl)-hydroxy^^ 

1H-quinolin-2-one (258 mg, 0.486 mmol was used in the place of 4-(3-chloro-phenyi)-6-[(6- 
(M>ro^yridin-3-yl)^ydroxy-(^ 

to give the title compound as a white solid, 1 12 mg (0.21 mmol, 43% yield). 
35 C.I. m/z 530.0 [M+1]. 
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EXAMPLE 14 
4^3-Chloro-phenyl)-6-[(5^hloro-pyridin^ 
imidazoM-vn-methvl]-1-methvMH-quinotin>2>one 

For the formation of the correspondent chloride, the same procedure was used as that 
5 in example 2, except that 4^3^loro-phenyi)^[(^ 

irhidazol^yl)-methyl]-1-memyl-1H-quinolin-2-one (55 mg, 0.112 mmol) was used in the place 
of 4-G^oro-phenyl)^4(6-chlo^ 

1 H-quinolin-2-one. The obtained chloride was dissolved in DMF (8 ml). To this solution were 
added potassium carbonate (K 2 C0 3 ) and cydopropylamine (0.049 ml, 0.786 mmol). The 

10 reaction mixture was stirred at ambient temperature for 15 hours after which time it was 
partitioned between CHCI 3 and water. The organic layer was washed with brine, dried over 
MgS0 4 and concentrated under vacuum to give the crude product. It was chromatographed 
on silica gel with MeOH-CHCI r NH<OH (2 : 98 : 02 to 5 : 95 : 0.5) as eluents to afford the title 
compound as a white solid (19 mg, 0.036 mmol, 32 % yield). 

15 CJ.m/z 529.9 [M+1]. 

EXAMPLE 15 

4^3^hloro>phenylK^(5^hloro-pyridin-2-yl)-cyctopropylamino-(3>methvl-3H- 
imidazol>4-ylWnethvl1-1 -cyclopropylmethyM H-quinolin-2-one 

The same procedure was used as that in example 14, except that 4-(3-Chk>ro- 
20 pbenyl)^[(5^loro-pyridin^ - 

cyck>propylmethyl-1H-quinolin-2-one (52 mg, 0.098 mmol) was used in the place of 
chloro-phenyl)^[(5K*lofOi>^ 

methyl-1f-kiuinolin-2-one to give the title compound as a white solid (24 mg, 0.042 mmol, 43 
% yield). 

25 C.I. m/z 56^.9 [M+1}. 

EXAMPLE 16 
6^6^hloro-pyridin-3-yl)-hydroxy^3^ 
dichloit>-phenvI)-1 -methyM H-quinoIin-2-one 

16 A. 6-Bromo^>(3 t 5<lichloro>phenyl)-1H-quinolin-2K>ne 

30 The same procedure was used as that in example 1 C, except that (2-amino-5-bromo- 

phenyl)-(3 t 5-dichloro-phenylVmethanone (1.50 g, 4.35 mmol) was used in the place of (2- 
amino-5-bromo-phenyl)-(3-chloro-phenyl)-methanone to give the title compound of 16A as a 
white solid, 1.61 g (100 % yield). 

16B. 6-Bromo>4-(3,5-dichloro-phenyl)-2-methoxy«qulnoline 

35 "Hie same procedure was used as that in example 1D, except that 6-bromo-4«(3,5- 

dichloro-phenyl)-1H-quinolin-2-one (6.42 g, 17.4 mmol) was used in the place of 6-bromo-4- 
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(3-c*loro-phenyl)-1H-quinolin-2-one to give the title compound of 16B as a white solid, 3.47 g 
(52 % yield). 

16C. [4-(3,5»Dichloro-phenvty-2-methoxy<|uinolin^«y>H6<hioro«pyridin-3*vlM3- 
methyl^H-imidazol-4-yl)-methanol 

5 Following the same procedure as described in example 1 E, 6-bromo-4-(3,5-dichloro- 

phenyl)-2-methoxy-quindine (1.8a g, 4.91 mmol) and (6^chloro-pyridln-3.ytH3-methyl-3H- 
imidazol-4-yl)-methanone (0.94 g, 4.27 mmol) generated the title compound of 16C as a 
yellow solid (Q.885 g, 39.5 % yield). 

16P. 4H3 > 5-Pichloro-phenyl)-6^(6>chtoro>pyridin^3-yi)>hydroxy-(3>methvl>3H- 
10 lmidazol-4-y|)-methyiMH-qulnolin-2-one 

Following the same procedure as described in example 1F, [4^3,5<iichloro-phenyl)-2- 
methoxy^uinoTin^yn-(6^loros>y^ (886 mg, 

1 .68 mmol) was treated with HCI in aqueous THF to yield the title compound of 16D. It was 
directly used for the next reaction without further purification. 

15 16E. 6"f(6-Chloro^yridin^-yi)^ydroxy^3^ethyU3H-imidazol«4-yl)-methvl] | ^ 

(3 t S-dichloro-phenvl)-1>methyl-1H-quinoHn-2-one 

The same procedure was used as that in example 2, except that 4-(3,5-dichtoro- 
phenyl)^(6K*loro-pyridin^ 

one (-1.68 mmol) was used in the place of 4^3^loro-phenyl)-6-[(6-chforo-pyridin-3-yl)- 
20 hydroxy-(3-methyl-3H-imidazd-4-yl)-methyl}-1H-quinolin-2>one to give the title compound of 
1 6E as a white solid, 388.6 mg (44 % yield for 16Q and 16E). 
C.I. m/z 525.0, 527.0 [M+1J. 

EXAMPLE 17 

64Ammo^6^hioro-pyridin^yl)^3^ethyl-3HHmidazoM-yl)>methyl3-4^3,5> 
25 dichloro-phenylH -methyM H-quinolin-2-one 

The same procedure was used as that in example 3, except that 6-[(6-chloro-pyridin- 
3-yl)*ydroxy^3^ethyl-3HHm^ 

quinolin-2-one (298.6 mg, 0.567 mmol) was used in the place of 4-{3-chloro-phenyt)-6-[(^ 
ch!oro-pyridiiv3-ylH^ -methyl-1 H-quinolin-2-one, 

30 to give the title compound as a white solid, 40 mg (0.076 mmol, 13% yield). 
C.I. m/z 523.9, 526.0 [M+1]. 
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EXAMPLE 18 

4-(3-CNoro-phenyl)^-[(5^hlorO'thiophen>2-yl)>hydroxy^3HTiethyl-3H" 
imidazoM«yi)>methyn-1->methyU1H-quinolin>2>one 

18A. [4^3>Chloro^henyi)-2Hnethoxy>qulno{in-6«yl]-{5-chloro-thiophen-2-yl)-(3- 
5 methyl^H-imidazoU-yQ-methanol 

Following the same procedure as described in example 1E, 6-bromo-4-(3-chlOfo- 
phenyf>-2-roethoxy^uinoline (1.0 g, 1.87 mmoty and (5-chloro-ttiiopherv2-ylH3-methyl-3H- 
imldazol-4-yl)^methanone (170 mg, 3.44 mmol) generated the title compound of 18A as a 
yellow solid (919 mg, 65 % yield). 
10 C.L m/z 507.1 [M+1}. 

18B. 4-(3-Chloro>phenvl)-€-r(S<;hloro-thiophen-2-yl)4iydroxv»(3-methvN3H- 
imidazol-4-yl>-methylH H-qumoIin-2-one 

Following the same procedure as described In example 1F. [4-(3-chloro-phenyJ)-2- 
methoxy-quinotin-6-ylH5^lorchM (740 mg, 

15 1.49 mmol) was treated with Ha in aqueous THF to yield the title compound of 18B as a 
yellow solid. 469.2 mg (0. 97 mmol, 65 % yield). 
C.I. m/z 483.9 [M+1J, 

18C. 4-{3-Chloro-phenyl)-64(5>chloro-thiophen-2-yl)>hydroxY>(3«methvN3H- 
imidazoM>ylHnethyn-1-methyMH-quinolin-2-one 

20 The same procedure was used as that in example 2, except that 4-(3-chloro-pheny1)- 

6^(5^loro-thiophen-2-ylHiy^ H-quinolin-2-one (76 

mg, 0.157 mmol) was used in the place of 4-(3-chloro-phenyf)-e-K6-chloro-pyridin-3-yl>- 
hydroxy^3-methyt-3H-imida2»M-yl)^ethyf]-1H^uindin-2K)ne to give the title compound as a 
white solid, 49 mg (0.10 mmol, 63 % yield) 

25 C.I. m/z 497.9 [M+1]. 

EXAMPLE 19 

6^Amino-(5-chloro>thiophen-2-ytH3-inethy1-3H-imidazol-4,yi)- 
methyl]-4>{3-chloro>phenyl)'1-methyt-1H>quinolin-2>one 

The same procedure was used as that in example 3, except that 4-(3-chloro-phenyl)- 
30 6^(5^!oro-thiophen-2-yl)^ 

2- one (69 mg, 0.139 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin- 

3- yl)-hydroxy^3-me%l-3H-imida^ to give the title 
compound as a white solid, 14 mg (0.028 mmol, 20 % yield). 

C.I. m/z 523.9, 526.0 [M+1]. 
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EXAMPLE 20 

4-(3-Chloro-phenyl)-6>f(5-chloro>thiophen-2-yl)-hydroxy-(3-methyl-3H- 
imidazoM-yl)-methytI-1<;yclopropylmethyl>1H-quinolln-2-one 
The same was used as that described in example 6. except that 4-(3-cWoro-phenyl>- 
5 6-[(5K*loro-thiophen-2^ -methyl-1 H-quinolin- 

2- one (75 mg, 0.155 mmol) was used \n the place of 4-(3-chloro-phenyl)-6-[(6^ 

3- ylHiydroxy-(3-methy^ to give me title 
compound (1 5 mg, 20% yield). 

C.I. m/2 536.2, 538.2 [M+1J. 
10 EXAMPLE 21 

4^3>Chloro*phenyl)-6'r(3-chloro>thiophen-2>yl)4iydroxy-{3'methyl^3H- 
lmidazol-4-yl)-methylH -methyM H-quinoHn-2-one 

21A. t4^3-Chloros>henyl)-2-methoxy-qulnolin-6>ylH3-chloro>thiophen>2-yl)>(3> 
methyl-3H-imidazol-4-yl)-methanol 

15 Following the same procedure as described in example 1E f 6-bromo-4-(3-chloro- 

phenyl>2HTiethoxy-quinoline (300 mg, 0.859 mmol> and (3-chloro-thk>phen-2-y1H3-methyl- 
3H-imidazoM-yl)-methanone (230 mg1.032 mmol) generated the title compound of 21A as a 
yellow solid (218.5 mg, 51 % yield). 

21B . 4-(3-Chtoro-phenyO-6-[(3-chtorO'thiophen>2-yl)-hydroxy-(3-fiiethyt-3H- 
20 imidazo|.4-vl)Hnethyll-1 H-quinoHn-2-one 

Following the same procedure as described ir> example 1F, [4-(3-ch!oro-phenyi>-2- 
methoxyKMno!in^ylH3^loro-^ (208 mg, 

0.42 mmol) was treated with HCI in aqueous THF to yield the title compound of 21 B as a 
yellow solid (164.7 mg, 81 % yield). 
25 21C. 4K3-Chloro-phenyl)-6-f(3-chloro4hiophen>2>yl)-hydroxy-(3-methy»-3H- 

imida2oM-yl)Hnethyn>1-methyMH<tuinonn-2-one 

The same procedure was used as that in example 2, except that 4-(3-chloro-pheny1)- 
6^3<hloro-thiophen-2-^ 

(164.7 mg, 0.342 mmol) was used in the place of 4-(3-chloro-phenyl)-6-{(6-chloro-pyridin-3- 
30 ylHiydroxyK3-methyl-3HHmidazd^yl)-methyth1H^uinonn-2-one to give the title compound 
as a white solid (70 mg, 41 % yield). 
C.I. m/z [M+1J. 
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EXAMPLE 22 

6«[Amino^3-chloro-thiophen*2-vQ43HTiethyl«3HHmida2o»-4-yl^ 
methyll-4-{3-chloro-phenyl)-1 -methyM H-quinolln-2-one 

The same procedure was used as that in example 3, except that 4-(3«chloro-phenyl)- 
5 6-[(3^1oro-thiopherv-2^ H-quinolin- 
2-one (65 mg, 0.13 mmol) was used in the place of 4-(3-chloro-phenyl>-6-[(6-chloro-pyridln-3- 
ylHiydnoxy-(3^methyl-3H^ to give the title 

compound as a white solid (4.7 mg, 7 % yield). 

C.I. m/z 459.0 (M+1}. 
10 EXAMPLE 23 

6-[(5-Chloro-thiophen-2-yl)^ydroxy^3-methyl^HHmidazol^yl)-methylH>{3- 
ethoxy-phenyt)-1 H-quinolf n-2-one 

23A. 6-Bromo-4-(3-ethoxy-phenyl)-2-methoxy-quinoline 

To a suspension of 6-bromo-4-(3-ethoxy-phenyl)-1H-quinolin-2-one (7.4 g, 21.5 

15 mmol) in 60 ml dichloroethane was added trimethyloxonium tetrafluoroborate (BF^Me^, 3.66 
g , 24.7 mmol). The resulting mixture was stirred at ambient temperature overnight. Alter 
cooling to 0 C, was added 6Q ml of 10% aqueous NaOH dropwise. The reaction mixture was 
stirred for another six hours at ambient temperature. It was then partitioned between 
dichtoromethane and water. The organic layer was washed brine, dried over MgS0 4 , filtered 

20 and concentrated under vacuum to give an off-white solid. The solid was chromatographed on 
flastv silica gei eluting with dichoromethane to yield the titled compound of 23A as a white 
solid (4.48 g, 58% yield). 

23B. (5-Chloro-thiophen-2-yl)44-(3-€thoxy-phenvl)-2-methoxy-quinolin'6-ylH3- 
methyl-3H-jmidazoM-yl)-methanol 

25 Following the same procedure as that described in example IE, 6-bromo-4-(3- 

ethoxy-phenyl)-2-methoxy-quinoline (800 mg, 2.23 mmol) and (5-chloro-thiophen-2-yl)-(3- 
methyl-3H-imidazol-4-yl>-methanone (610 mg, 2.68 mmol) generated the title compound of 
23B(810mg, 72% yield). 

23C. 6-f(5-Chloro-thiophen-2-yl)-hydroxy-{3>methyi-3H-imida2oM-yi)-methyl1-4> 

30 (3-ethoxy-phenylHH-quinolin-2-one 

Following the same procedure as described in example 1F, (5-chloro-thiophen-2-yl)- 
[4^3^thoxy^henyl)-2-methoxy^uinoH^ (810 mg, 

1.60 mmol) was treated with HCI in aqueous THF to yield the title compound (578 mg, 74 % 
yield). 

35 C.I. m/z 492.1 [M+1]. 
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EXAMPLE 24 

6>[(5-Ch)oro>thiophen-2-yl)»hydroxy^3^ethyl-3HHmidazol^-yl)' 

methyl)-4-(3-ethoxy-phenylH -methyM H-quinolin-2-one 

The same procedure was used as that in example 2, except that _6-[(5-chloro- 
5 ttiophen-2-yl)-hydroxy-(3-mefo^^ H-quinolin-2- 
one (578.4 mg t 1.18 mmol) was used in the place of 4-(3-<Moro-phenyl>^(6H^^ 
3-yl)4iydn>xy-<3-me^ to give the title 

compound as a white solid (241 mg, 40.4 % yield). 

C.I. m/z 506.2 [M+1]. 
10 EXAMPLE 25 

Amino45-chloro4hiophen-2-yi)-(3-methyl>3H-imidazol-4-yl)- 

methyQ-4-(3^thoxy^phenyt)-1>fnethyMH-qulno>in-2-one 

The same procedure was used as that in example 3, except that 6-[(5-chloro- 
thiophen-2-yl)-hydroxy-(3^e^ -methyl-1 H- 

1 5 quinolin-2-one (240 mg, 0.47 mmol) was used in the place of 4-(3-chloro-phenyl)-6-K6-chloro- 
pyrkiin^yl)-hydroxy-(3-me^ to give 

the title compound as a white solid (196 mg f 82% yield). 

C.I. m/z 505.1, 507.2 [M+1}. 

EXAMPLE 26 

20 64(6^hloro-pyridin-3-yl)-hydroxy^3^ethyl^HHmidazoM^)^ethyil-4-(3> 
ethoxy-phenylH H-quinolin-2-one 

26A. (6^hloro-pyridin^ylH4-(3^thoxy^heny!V2HTiethoxy^uinotin^-ytH3- 
methyl^H-imidazol-4-yl)-methanol 

Following the same procedure as that described in example 1E, 6-bromo-4-{3- 
25 ethoxy-phenyl)-2-methoxy-quinoline (2 g, 5.59 mmol) and (6-chloro-pyridin-3^yl)-(3-methyl- 
3H-imkJazoM-yl)-methanone (1 .48 g t 6.70 mmol) generated the title compound of 26A (1 .458 
g, 52% yield). 

26B. 6-r(6^hloro>pyrtdin^-yl)4iydroxyK3HTiethyl-3H^midazol^4>yt)^iiethyl]>4K3- 
ethoxy-phenylHH-quinolin-2-one 

30 Following the same procedure as described in example 1F f (6-chloro-pyridin-3-yl)-[4- 

(3-ethoxy-phenyl)-2-methoxy^inoIin^ (1 .458 g, 

2.92 mmol) was treated with HCI in aqueous THF to yield the title compound (1.21 g, 85 % 
yield). 

C.I. m/z 487.2 [M+1]. 
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EXAMPLE 27 

6-[(6-Chloro-pyridin'3-vl)-hydroxy-(3>methyl-3H>fmida2o>-4-yt)- 
methy IH-(3-ethoxy-phenvlH -methyM H-quinolin-2-one 

The same procedure was used as that in example 2, except that 6-[(6«chloro-pyridin- 
5 3-yl)-hydroxy-(3-methyl-3HH^ 

(80.6 mg, 0.166 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yt)- 
hydroxy-(3^Tiethyl-3l+imjdazol-4-yf)-rriethyiJ-1 H-quihofin-2-one to give the title compound as a 
white solid (43 mg, 52 % yield). 
C.I. m/z 501 .2 [M+1]. 
10 EXAMPLE 28 

6^AminM6^:hlotx)^yridin-3-yl)^3^ethyl^HHmidazoM-yl)>methylM-(3- 
ethoxy-phen yl)-1 nmethyM H-quinolin-2-one 

The same procedure was used as that in example 3, except that 6-[(6-chloro-pyridin- 
3-y1)-hydroxy-(3-methyl^^ 
15 one (20 mg, 0.04 mmo!) was used in the place of 4-(3-chloroi>henyl)-6-[(6-chloro-pyridin-3- 
yl)-hydroxy-(3-methyi-3H-^ to give the title 

compound as a white solid (4.5 mg, 22.5 % yield). 

C.I. m/z 501 .2 [M+1]. 

EXAMPLE 29 

20 6^(6^hloro-pyridin-3-yl)-hydroxy^^ 
ethoxv>phenyl)>1-lsobutyl-1H>quinolin-2-one 

The same procedure describee* in example 8, 6-[(6-chloroi>yridin-3-yl)-hydroxy-(3- 
me%!-3H-imidazol-4-yl)-m^ (50 mg, 0.103 mmol) 

and 1-bromo-2-methyipropane (0.022 ml, 0.206 mmol) generated the title compound as a 
25 white solid ( 24 mg, 40 % yield). 

CI. m/z 543.3 [M+1]. 

EXAMPLE 30 

64(6>Chloro^yridin-3-yl)>hydroxy^3^ethyl^H^midazol^yl)-methyl]-1> 
cyclopropylmethyl-4-(3-ethoxy>phenylHH>quinolin-2-one 

30 The same procedure described in example 8, 6-{(6-chloro-pyridin-3-yl)-hydroxy-(3- 

methyWmmidazoM-yl^thylH^ (50 mg, 0.103 mmol) 

and (bromomethyl)cyclopropane (0.020 ml, 0.206 mmol) generated the title compound as a 
white solid ( 4 mg, 7 % yield). 
C.I. m/z 541 .3 [M+1]. 
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EXAMPLE 31 

6-[(5-Chloro- thiophen-2-vn-hvdroxv-(3-m8thyl-3H.imidazol-4-vl)- 
methylI-4-(3 -methoxv-ptienytH -methvl-1 H-quinolin-2-one 

§1*: — (S^hloro4hi ophen-2-Yi>-f2HTiethoxv-4-(3-niethoxv-phenv0-quinolin-6-Yn- 
5 (3-methyl-3H-imidazol-4.ylHiiethanot 

Following the same procedure as that described in example 1E. 6-bromo-4-(3- 
methoxy-pheny»>2-methoxy-<joinoline (1g, 2.9t mmol) and (5K*loro-thiophen-2-ylH3-methyl- 
3H-imidazol-4-yl>methanone (0.78 g, 3.49 mmol) generated the title compound of 31 A (1.147 
g, 80.2% yield). 
10 C.I. m/z 492.1 [M+1], 

31 B. 6-ff5^h loro-thlophen-2-vn-hvdroxv-(3-methvl-3HHmidazol-4-vn- 
methyn-4^3- methoxv-phenylHH-quinolin-2-one 

Following the same procedure as described in example 1F (5-cWoro-thiophen-2-y)-[4- 
(3-methoxyi>henyl>2Hirethoxy^^ (1 14 g 

15 2.34 mmol) was treated with HCI in aqueous THF to yield the title compound of 31 B (1 .12 g, 
100% yield). 

C.I. mfe 478.1 [M+1], 

31C. 64ffrG hloro-thiophen-2-Yl)-hvdroxy-(3-niethYl-3H-imidazol-4.vl)- 
methvn-4><3- methoxv-phenvl).1 -meth yM H-quinolIn-2-one 
20 The same procedure was used as that in example 2, except that 6-{(5-chloro- 

ftiophen-2-yl).hy4roxy-(3H^^ 

2-one (1.12 g. 2.34 mmol) was used in the place of 4-{3-chloro-phenyl)-6-{(6-chloro-pyridin-3- 
ylHiydroxy-(3HTie«hyl-3H-imidaz^ to give two compounds 

after chromatographic purification. The fraction with higher Rf value afforded the title 
25 compound of example 31as a white solid (422 mg. 36.7 % yield). 
C.L m/z 492.1 (M+1J. 

EXAMPLE 32 

6-f(5^h»oro- thiophen-2«yi)-methoxY-(3-methy<-3H-imidazoM.YH4nethvn-4^3. 
rnethoxvH)henYl)-1-methyl-1H-quinoHn-2-one 

From the reaction of example 31 C, the fraction with lower Rf value afforded the title 
compound of example 32 as a white solid (50 mg, 4.2 % yield). 
C.l. m/z 506.2 (M+1]. 
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EXAMPLE 33 

6-[Amino-tfH:hloro-thiophen-2-yiH3-methyi>3H-imidazol-4-vn- 
methyl]-4-(3-methoxv-phenylH -methyM H-quinolin-2-one 
The same procedure was used as that in example 3, except that 6-[(5-chloro- 
5 thiophen-2-yl)4iydroxy-(3^^ -methyM H- 

quinolin-2-one (43 mg, 0.087 mmol) was used in the place of 4^3<:hlor<H>henyl)-6-[(6<hlor^ 
pyridin-3-yl)-hydroxy-(3HTre^ to give 

the title compound as a white solid (18 mg, 42 % yield). 
C.I. m/z 493.1 [M+1]. 
10 EXAMPLE 34 

6-[(6>Chloro-pvridin-3-yl)-hydroxv-(3-methyl-3HHmidazol-4-yl)-methyn-4-(3- 
isopropoxy-phenylH H-quinoHn-2-one 
34A. 3-(6-Bromo«2-methoxy-quinolin-4-yi>-phenol 

To a solution of 64>romo-4^3-methoxy-phenyf)-2-methoxy-quinoline (1.31 g f 3.81 
15 rnmol) in dichloromethane (CH 2 CI 2 . 30 ml) was added a solution of BBr3 in CH 2 CI 2 (1 M, 11.4 
ml, 1 1 .4 mmol} at 0 °C. The reaction mixture was allowed to warm to room temperature and 
stirred for 4 hours. It was poured into water. The organic layer was washed with brine, dried 
over MgSCM and concentrated to give the tiltle compound of example 34 A (640 mg, 41% 
yield). 

20 34B. 6>BromO"4-{3-i$opropoxy-phenyl)-2-methoxy-auinoline 

To a solution of the title compound of example 34A (460 mg, 1 .39 mmol) in DMF (10 
ml) were added cesium carbonate (C^CO* 906 mg, 2.78 mmol) and isopropylbromide (0.458 
ml, 4.88 mmol). The reaction mixture was stirred at ambient temperature for 15 hours. 
Additional 0.041 ml) of (bromomethyl)cyclopropane and 100 mg of Cs2C03 were added. The 
25 reaction mixture was heated at 60 °C for 1 hour after which time it was partitioned between 
ethyl ether and water. The organic layer was washed with brine, dried over MgSO« and 
concentrated under vacuum to give the crude title compound of example 34B (458 mg, 89 % 
yield). 

ChMS: m/z 372.1, 374.1 {M+1J. 

30 34C. 6^(6-Chloro-pyridin-3-yl)-[4-(3HSopropoxy-phenyl)>2-methoxy-quinolin-6- 

yn^-methyl^H-imidazot^yD-methanol 

Following the same procedure as that described in example 1E, 6-bromo-4-<3- 
isopropoxy-phenyl)-2«methoxy-quinoline (238.4 mg, 0.640 mmol) and (6-chloro-pyridin-3-yl)- 
(3-methyl-3H-imidazoM-yl)-methanone (156 mg, 0.705 mmol) generated the title compound 
35 of 34C (80 mg, 24% yield). 
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34D. 64(6^hloro-pyridin-3-v l)-hyd^^ 
isopropoxy>pheny(HHKiuinolin-2H>ne 

Following the same procedure as described in example 1F. 6-[(6^ioro-pyridin-3-yl)- 
[4-(3-isopropoxy-phenyf)-2^^ 

5 (75 mg, 0.14 mmol) was treated with HCI in aqueous THF to yield the title compound 

(20 mg, 27 % yield). 

C.l.m/z581.0[M+1}. 

EXAMPLE 35 

6-[(5-Chloro -thiophen-2>vl)>hydroxv-(3wiiethyl^3H>imida2ol-4»yl)- 
10 methy!1-4-(3- hydroxy-pheny0-1 -methvM H-quinoHn-2-one 

Following the same procedure as that described in Example 34A, the title compound 
of example 31 (100 mg, 0.203 mmolO was treated with BBr3 in CH 2 CI 2 (1M f 1.02 ml, 1.02 
mmol) to give the title compound (64 mg, 67% yield). 
CI. m/z 476.1 {M+1]. 
15 EXAMPLE 36 

4-(3>Chloro> phenyl)-6-(hYdroxy>di-pvi1din^yl-methyl)-1 -methvM H- 
qufnolin-2-one 

36A r4^3^hloKH)he nyl)-2Hnethoxy^ 

Following the same procedure as that described in example 1E, 6-bromo-4-(3- 
20 methoxy-phenyl)-2-methoxy-quinoline (400 mg, 1.15 mmol) and di-pyridin-3-yl-methanone 
(232 mg, 1.26 mmol) generated the title compound of 36A (303 mg; 58 % yield). 
CI. m/z 454.0, 456.0 [M+1]. 

36B. 4>(3-C hloro>phenyl)-6-(hydroxy-di>pyr<din'3-yl-methyO-1 H- 
quinolin-2-one 

25 Following the same procedure as described in example 1F, I4-(3-chloro-phenyl>2- 

methoxy^uinolin-e-yl^dHpyrid^yl-methanol (300 mg, 0.66 mmol) was treated with HCi in 
aqueous THF to yield the title compound (290 mg, 100 % yield). 
CI. m/z 581.0 [M+1]. 

36C 4-(3>ChloroHihenvl>-6-(hydroxv-di-pyi1din>3-Yl-methy0-1 -methvM H- 
30 quinolin-2-one 

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)- 
6^hydroxyKli-pyridin-3-yl-me%l>1hk|uinoiin-2-one (78 mg, 0.178 mmol) was used in the 
place of 4^hloro-phenylK-[(^^ 

methyl]-1H-quinolin-2-one to give the title compound of example 36C as a white solid (23 mg, 
35 29% yield). 

C.L m/z 454.2 [M+1], 
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EXAMPLE 37 

4<3-Ethoxy-phenyQ^-(hydrox^ 
quinolin-2-one 

37A, [4<3^ thQxy-phenvn-2^ethoxvKtuinolin-6>vll^i-pyridin-3-vl-methanol 

5 Following the same procedure as that described ir> example 1 E, 6-bromo-4-(3- 

ethoxy-phenyl)-2.methoxy-quinoline (400 mg t 1.1 1 mmol) and dii>yridin-3-yl-methanone (225 
mg, 1.22 mmol) generated the title compound of 37A (212 mg, 41.2 % yield). 
C.I. m/z 464.1 [M+1]. 

37B. 4-(3>Eth oxys)henyl)^hydroxY-di-pyrldin-3>vl-methylMH- 
10 quinolin-2-one 

Following the same procedure as described in example 1F, [4-(3-ethoxyi3henyt)-2- 
methoxyKjuinolin^ylHli-pyric«n-3-yl^thanol (212 mg, 0.457 mmol) was treated with HQ in 
aqueous THF to yield the title compound (91 mg t 44.3 % yield). 

CI. m/z 450.1 [M+1]. 

15 37C. 4^3-Eth oxy^henvl)^hydroxvKii-pyridm^^ 

quinolin-2-one 

The same procedure was used as that in example 2, except that 4-(3-ethoxy-phenyl)- 
6^hydroxynli^yridin-3-yl^thyl)-1H^uinolin-2-one (91 mg, 0.202 mmol) was used in the 
place 4-(3K*loro^henyl)^[(6K:hJo^ 
20 methylJ-1H-quinolin-2-one to give the title compound of example 37C as a white solid (12 mg, 
13% yield). 

CI. m/z 464.1 [M+1]. 

EXAMPLE 38 

4^3^hloro>phenyl)-6-rhydroxy-(3-methyl-3H>imidazol-4-yl)-quinolin-3-yl> 
25 roethylH^ethvMH-quinolin-2-one 

38A f443 ^hloro^henvl)-2^ethoxy^uino!in^Yl]<3>methyl-3H-imidazoM-vn> 
quinolin-3-vl-methanol 

Following the same procedure as that described in Example 1E, 6-bromo^-(3^ 
methoxy-phenyl>.2-methoxy-quinoline (233 mg, 0.668 mmol) and (quinolin-3-ylM3-methyf-3H- 
30 imidazol-4-yl)-methanone (232 mg, 1.26 mmol) generated the title compound of 38A (81 mg, 
24% yield). 

C.I. m/z 507.1 [M+1J. 

38B. 4^3 ^hloroH)heny0^fhydroxv-(3^ethyl-3H-imidazoM'yl)-quinolin^vl» 
roethylH H-quInoHn-2-one 
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Following the same procedure as described in Example 1F, the title compound of 38A 
(81 mg t 0.16 mmol) was treated with HCI in aqueous THF to yield the title compound of 
example 38B (56.4 mg, 71 % yield). 

C.Lm/z 493.0, 495.0 [M+1). 

5 3§£L 4^3-ChloroH>henylWhvdro^ 

methyl]-1 -methyM H-qulnolin-2-one 

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)- 
6-[hydroxy-(3-methyl-3H-imidazd-4^^ (55.4 m9i 

0,115 mmol) was used in the place of 4-(3^loro-phenyl)^[(6-^lor<>-pyridin-3-ytHiydroxy- 
10 (3-methyl-3H-imida2ol-4-yl)-methyl]-1H-quinolin-2-one to give the title compound of example 
38C as a white solid (31 mg, 53 % yield). 
C.I. mfe 507.2 [M+1]. 

EXAMPLE 39 

6H[Ammo^3Hnethyt>3HMmidazoM>yl)-qu!nolin-3-yt>methyn-4-(3- 
15 chloro-phenyQ-1 -methyM H-quinoIm-2-one 

The same procedure was used as that in example 3, except that 4-(3-chloro-phenyl>- 
64hydroxy-(3-methyl-3m {2 6 
mg, 0.0514 mmol) was used in the place of 4^3^loro-phenyl)-6^6-chto 
hydn>xy^3Hrnethyl-3H-i^ to give the title 

20 compound as a white solid (8.3 mg, 32 % yield). 
C.I. m/z 506.2 [M+1], 

EXAMPLE 40 

4K3>Chloro-phenyl)-6>f(5-chloro-thlophen«2-ylHm1da2ol-1-vt- 
methyll-1 -methyM H-quinolin-2-one 

26 40A r4 ^3-Chloro-phenyl)-2^ethoxy^uinoHn-^yn-(S<:hloro-thiophen-2-yl)- 

methanone 

To a solution of 6-broma4-(3-chloro-phenyl)-2-methoxy-quinoline (500 mg, 1.43 
mmol) in THF (2 ml) was added n-buthyl lithium (2.5 M in hexane, 0.63 ml, 1.58 mmol> 
dropwise at -78°C under an atmosphere of dry N 2 . After stirring at -78°C for 30 minutes, a 

30 solution of 5-chloro-thiophene-2-carboxylic acid methoxy-methyl-amide (440 mg, 2.15 mmol) 
in THF (1ml) was added. The reaction mixture was allowed to warm to ambient temperature 
and stirred for 15 hours. To the mixture was added a saturated aqueous solution of 
ammonium chloride at 0°C. THF was removed from the resulting heterogeneous solution. 
The aqueous mixture was extracted with chloroform (CHCI 3 ). The organic layer was washed 

35 with brine, dried over MgS0 4 and concentrated under vacuum to yield the crude product. It 



WO 00/47574 



PCT/1B00/00121 



-68- 



was chromatographed on silica gel with MeOH-CHCI 3 -NH«OH (2 : 98 : 0.2 to 5 : 95 : 0.5) as 
eluents to afford the title compound of example 40A (273.5 mg, 46 % yield). 
CI-MS:m/z 414.0 [M + 1J. 

40B 4-Q-Chloro^henvn-6.(5- chloro.thlophene.2-carbonv»-1.1H^ulnolin-2-one 

5 Following the same procedure as that in example 1F. [4-(3-chloro-phenyl)-2-methoxy- 

qulnolin-6-ylH5-chloro-thiophen-2-yl).methanone (273 mg. 0.66 mmol) was treated with HCI 
in aqueous THF to give the title compound of example 40B as a white solid (145 mg, 53 % 
yield). 

C.I. m/2 413.0. 415.0 (M+1]. 

10 4-(3-Chtoro-p henvn^^5-chloro4htophene.2.carfaonvl).l -methyl-1 H. 

quinolin-2-one 

The same procedure was used as that in example 2, except that 4-(3-chtoro-phenyl)- 
6-(5-chloro-thiophene-2-carbonyl)-1-1H-quinolin-2-one (56 mg. 0.14 mmol) was used in the 
place of 4-(3-chloro-phenyl)-6-[(^^ 
15 methylJ-1 H-quinolin-2-one to give the title compound of example 40C as a white solid (58 mg. 
100% yield). 

C.l.mfe413.9[M+1). 

40D. 4-(3-Chloro-phenyl)-64f S-chloro.thlophen.2-vn^vdroxy.methYn-1-methvl- 
1H-quinolin-2-one 

20 To a suspension of 4-(3-chloro-phenylK-(5-chloro-thiophene-2-cart)onyl)-1-methyl- 

1H-quinolin-2-one (58 mg. 0.154 mmol) in MeOH (1 ml) was added sodium borohydride as 
solid (NaBH 4 , 7 mg. 0.185 mmol) at 0°C. The reaction mixture was stirred at 0°C for one hour 
after which time it was partitioned between chloroform and water. The organic layer was 
washed with brine, dried over MgSO<, and concentrated under vacuum to give an off-white 

25 solid ( 49 mg. 78.5% yield). 

451 MChloro-f5 <hloro4hiophen.2-yl)Hiiethv11-4-f3-chloro.phenvlM-methvl- 

1H-quinolin-2-one 

To a solution of 4-(3-chlor<>phenyl)^[(5-chloro-mk^ 
methyMH-quinolin-2-one 49 mg. 0.12 mmol) in CH^ (0.5 ml) was added thionyl chloride 
30 dropwise. The reaction mixture was stirred at room temperature for four hours. Thionyl 
chloride was removed under reduced pressure. The crude chloride was taken up in toluene 
and concentrated under vacuum to give a yellow solid which was used without further 
purification. 

40F 4-f3-Chl oro-phenvl)-6-f(S-chloro-thiophen-2-vl)-imldazol-1-vl- 
3 5 methyll-1 -methyl-1 H-quinoHn-2-one 
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The crude product from example 40E was dissolved in acetonitrile (CH 3 CN, 1 mIO. To 
this solution were added imidazole (29 mg, 0.42 mmol) and K 2 C0 3 (58 mg, 0.42 mmol). The 
mixture was refluxed for 15 hours after which time it was partitioned between chloroform and 
water. The organic layer was washed with brine, dried over MgS0 4< and concentrated under 
vacuum to give the crude product. It was chromatographed on silica get with MeOH-CHCI 3 - 
NH 4 OH (2 : 98 : 0.2) as eluents to afford the title compound (17 mg, 30 % yield for two steps). 

CI-MS: m/z 398.0, 40CX.O [M - C 3 H 3 N* (imidazole)}. 

EXAMPLE 41 

6-fBen2ofb1thiophen-2-y(-hydroxv43-methyl-3H-imida2ol-4-vl)-methvl1- 
443-chloro-phenyl)-1>methvMH-quinoUn-2-one 

41A. Ben2orb]thiophen-2-yK4-(3^hloro-phenyl)>2-methoxyKiuinolin-6-vIH3- 
methy!-3H-imidazol-4-yI)-niethanol 

Following the same procedure as described in example 1E, 6-bromo-4-(3-chforo- 
phenyl)-2-methoxy-quinoline (273 mg, 0784 mmol) and benzo[b]thiopher*.2-yl-(3-methyl-3H- 
imidazol-4-yl)-methanone (247 mg, 1.01 mmol) generated the title compound of 41 A (248 mg, 
62% yield). 

C.I. m/z 507.1 [M+1]. 

41 B. 6^Benzofblthiophen-2-yl^ydroxy43^ 
4-(3-chloro-phenylH H-quinolin-2-one 

Following the same procedure as described in example 1F, benzo[b]thiophen-2-yI-[4- 
(3^oroi3henyl)-2-methoxy^inolin^ylH3-methyN (147.2 mg, 

0.287 mmol) was treated with HCI in aqueous THF to yield the title compound of 41 B as a 
yellow solid (40 mg, 28 % yield). 

41 C. 64Benzofb1thiophen>2^hydroxy^3-methyl>3H-imidazol-4>ylVmethyn> 
4-(3-chloro-phenyl)-1 -niethyM H-quinolin-2-one 

The same procedure was used as that in example 2, except that 6-[benzo[b]thiophen- 
2-yWiydroxy-(3-me%l-3HHmto^^ ( 40 
mg f 0.08 mmol) was used in the place of 4-(3-chIoro-phenyl)-6-[(6-chioro-pyridin-3-yl)- 
hydroxy^3^thyl-3H-imidazol^-yl)-methyl]-1H-quinonn-2-one to give the title compound as a 
white solid (5.3 mg, 1 3 % yield) 

C.I. m/z 512.1 [M+1]. 

EXAMPLE 42 

6-[Amino^6^hloro-pyridln^ylH^ 
phenylH H-quinolin-2-one 

To 6-Bromo-4-(3-chloroi5henyl)-2-methoxy-quinoiine (20.95 g, 42.76 mmol) in 
toluene (150 ml) under an atmosphere of dry N 2 was added thionyl chloride (31.19 ml, 427 
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mmol) dropwise. The reaction mixture was heated at 85°C for 15 hours. Solvent and the 
excess thionyl chloride were removed under reduced pressure. The crude chloride was taken 
up in toluene and concentrated under vacuum. The resulting solid- was dissolved in THF (10 
ml) and to this solution at — 78°C was bubbled ammonia gas (NH 3 ) for 10 minutes. The 
5 reaction mixture was stirred at ambient temperature under an atmosphere of N 2 for additional 
1.5 hours. After removal of THF, the product mixture was partitioned between CHCI 3 and 
water. The organic layer was washed, dried over MgS0 4 and concentrated under vacuum to 
give the crude product It was chromatographed on silica gel with CHCl 3 then MeOH-CHCI 3 - 
NH4OH (2 : 98 : 0.1 to 7 : 93 : 0.1) as eluents to afford the titled compound (17.89 g, 88 % 
10 yield). 

C.I. m/z 473.8 [M+1], 

EXAMPLE 43 

4^3^hloro-phenyl)-6^(6^hloro*pyridin^lH(4*methoxy-benzylidene)-amlnol> 
(3Hnethyl-3H^midazol^yt)HTieth^^ 
15 43A. 443-Chloro>phenyl)^f(6>chloro>pyridin-3-yl)-f(4'mcthoxy>benzvlidene)- 

aminoR3-methyl-3H»Smidazol-4-yl)-fiiethyn-1H'<|uinolin-2-one 

To a solution of the title compound of example 42 (11.89 g, 25.03 mmol) in acetic acid 
(75 ml) was added p^anisaldehyde (6.09 ml, 50.06 mmol) dropwise. The reaction mixture was 
stirred at ambient temperature for 4 hours after which time it was coded to 0°C. 10 ml of 

20 ammonia hydroxide was added followed by addition of ethyl acetate. After separation, the 
organic layer was washed witb brine, dried over MgSQ, and concentrated under vacuum to 
yield the crude product It was chromatographed on silica gel with MeOH-CHCIjrN^OH (1 : 
99 : 0.1 to 5 : 95 : 0.1) as eluents to afford the title compound of Example 43A as a white solid 
(1 1.58 g, 78% yield). 

25 CI-MS: m/z 594.1, 596.1 [M + 1]. 

43B. 4-(3-Chloro-phenyl)-6-[(6"Chloro-pyridin-3-yl)-f(4-methoxy-benzylidene)- 
amino]-(3-methvl'3H'imidazoM-yl)>methyn-1>cyclopropylmethyMH>quinolin-2>one 

To a solution of the title compound of example 43A (10.78 g, 18.14 mmol) in THF (2.5 
ml) was added (bromomethyl)cyclopropane (2.42 ml, 24.96 mmol), benzyttriethylammonium 

30 chloride (2.59 g, 11.34 mmol), sodium iodide (0.85 g, 5.67 mmol) and a solution of 40 % 
aqueous NaOH (30 ml). The reaction mixture was heated at 65°C for 4 hours after which time 
THF was removed. The crude product mixture was partitioned between CHCI 3 and water. 
The organic layer was washed with brine, dried over MgS0 4 and concentrated under vacuum 
to give the crude product. It was chromatographed on silica gel MeOH-CHCt 3 -NH 4 OH (1.5 : 

35 98.5 : 0.1 to) as the eluents to afford the title compound as a white solid (8.49 g, 13.10 mmol, 
72 % yield). 
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Cl-MS:m/z 648.1 [M+1]. 

EXAMPLE 44 and EXAMPLE 45 
(+) and (-) Enantiomers of 4^3-Chloro>phenylW(6-chloro-pyridin-3'Yl)-r(4- 
methoxy-benzylideneteminoH3-methyl^H-imidazol^^ 
5 1H-quinolin-2-one 

The tiOe compound of Example 43 (1.322 g> was separated into its enantiomers and 
purified by high-performance liquid chromatography over CHIRALCEL™ OD (manufactured by 
Daicel Chemical Industries, LTD, Osaka, Japan) {22 cm x 25 cm, 10 urn; eluent: 
Hexane/ethanol/methanot/diethylamine 80/10/10/0.1; 25°C). Under these conditions, 0.595 g 
10 of the faster eluting enantiomer A (Example 44): (+H-(3-chloro-pheny!>-6-[(6-chloro-pyridin-3- 
ylH(4^ethoxy-benzylidene)*minoH3^ 

1H-quinolin-2-one, and 0.511 g of the slower moving enantiomer B (Example 45): {r^A-^ 
chloro-phenyl)^[(6-chlo^ 

imidazol-4-yl)-methyl]-1-cydopropylmethyf-1 H-quinolin-2-one were obtained. Both 
1 5 enantiomers were >99% optical pure. 

EXAMPLE 46 

4^3^hloro-phenYl^4(6-chloro-pyridin-3-yl)^4-methoxy-benzylamino)>(3- 
methyl-3H^midazol-4-y|)>methyn-1>cyclopropvlmethyl-1 H-quinolin-2-one 
46A. 4^3^ hloro-phenvn^(6<hIoro-pyrirt^ 
20 3H-}midazol-4-yl)-methvlMH-quinolin-2-one 

To 6-Bromo^3-<^loro-phenyl>.2-methoxy-quinotine (1.08 g, 2.21 mmol) in toluene 
(8.5 ml) under an atmosphere of dry N 2 was added thionyl chloride (1.61 ml, 22.06 mmol) 
dropwise. The reaction mixture was heated at 85°C for 15 hours. Solvent and the excess 
thionyl chloride were removed under reduced pressure. The crude chloride was taken up in 

25 toluene and concentrated under vacuum. The resulting solid was dissolved In THF (10 ml) 
and to this solution at -78°C was added p-methoxybenzylamine (1 .44 ml, 1 1 .03 mmol) in THF 
(2 ml). The reaction mixture was stirred at -78°C for 3 hours under an atmosphere of N 2 for 3 
hours. After removal of THF, the product mixture was partitioned between CHCl* and water. 
The organic layer was washed, dried over MgS0 4 and concentrated under vacuum to give the 

30 crude producL It was chromatographed on silica gel with MeOH-CHCI 3 -NH 4 OH (2 : 98 : 0.1 ) 
as eluents to afford the titled compound of Example 46A (0.482 g, 52 % yield). 
C.l.m/z 596.1 [M+1]. 

46B. 4^3<:hloro-phenyl)-6-f(6-chloro^yrid^ 
(3^ethyl^H«imidaz oM>yl)>methvll-1^yc>opropylmethyl-1H^uinolin>2^ne 
35 The same procedure was used as that described in example 43B, except that 4-(3- 

chloro-phenyl)-6^(6^loro-pyridin-3^ 
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ylVmethyl]-1H-quinoiin-2-one (0.682 g, 1.14 mmol) was used in the place of 4-(3-ch1oro- 
phenyf)-6-[(6-chloro-py^ 

yl)^ethyl]-1H-quinolin.2-one to give the title compound (0.315 g, 0.485 mmol, 43 % yield). 

C.I. m/z 650.1 [M+1]. 
5 EXAMPLE 47 and EXAMPLE 48 

(+) and (-) Enantiomers of 443-chloro>phenyl)^-[(6-chloro-pyridin^vl)-(4> 
methoxy4>enzvlaminoH3Hnethyi-3H-tmidazot^ 
quinolin-2-one 

The title compound of Example 46, 4-(3-ch!oroi>henyl)-6.K6-<^loroi)yridin-3-ylH4-- 

10 methoxy-benzylaminoH3^th^ 

2-one (3.05 g) was separated into its enantiomers and purified by high-performance liquid 
chromatography over CHIRALPAK™ AD (manufactured by Daicel Chemical Industries, LTD, 
Osaka, Japan) (2.2 cm x 25 cm, 10 jim; eluent Hexahe/ethanol/methanol/ diethylamine 
80/10/10/0.1; 25°C). Under these conditions, 1.56 g of the faster eluting enantiomer A 

15 (Example 47): (+M^3^loroi>benyl)-6-K6^ 

methyl-3H-imWazol-4^ and 1.07 g of the 

slower moving enantiomer B (Example 48): (-H^3^iorchphenyl)-6-[(6-c^lorchpyrkJin-3-yl^ 
(4-methoxy4)enzylamto^ 

quinolin-2-one were obtained. Both enantiomers were >99% optical pure. 
20 EXAMPLE 49 

(+)-64Amino-(6-chloro-pyridin^ 
chloro-phenylM -cyclopropylmethyM H-qui nolin-2-one 

Procedure 1, Conversion of Example 45 

To a solution of the title compound of Example 45, the slower moving enantiomer of 
25 4-(3^!oro-phenyl)-64(6-c^ 

imidazol-4-y!)-methy0-1-cycl^ (1.41 g, 1.74 mmol) in THF 

(200 ml) was added 2N hydrochloric acid (20 ml) stowly. The reaction mixture was stirred at 
ambient temperature for 1.5 hour after which time it was cooled to 0°C. An aqueous solution 
of potassium carbonate was added followed by addition of ethyl acetate. After separation, the 
30 organic layer was washed with brine, dried over MgS0 4 and concentrated under vacuum to 
give the crude product. It was chromatographed on silica gel with MeOH-CHCl3-NH 4 OH (1: 99 
. : 0.1 to 2 : 98 : 0.1 ) as the eluents to afford the title compound as a white solid ( 0.844 g, 1 .59 
mmol, 90 % yield). It is the fester eluting enantiomer of 6-[amino-(6-chloro-pyridirh3-yl)-(3- 
methyl-3H-imidazo1-4-yl)-me%^ 
35 with >99 % optical purity. 

C.I. m/z: 530.1, 532.1 [M+1]. 
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Procedure 2,. Conversion of Example 48 

To a solution of the title compound of Example 48 (the slower moving enantiomer), 
(-)4-(3^oro-phenyl>^-[(^ 

imidazol-4-yl>meth^ (1,07 g, 1,64 mmol) in 

5 dichloromethane (6.5 ml) was added trifluoroacetic acid (TFA, 6.5 ml) slowly at 0°C. The 
reaction mixture was stirred at ambient temperature for 80 minutes after which time it was 
diluted with DCM {10 ml) and was poured into a chilled aqueous solution of potassium 
carbonate. After separation, the organic layer was washed with brine, dried over MgSO< and 
concentrated under vacuum to give the crude product. It was chromatographed on silica gel 
10 with MeOH-CHCI 3 -NH 4 OH (1.5: 98.5 : 0.15) as the eluents to afford the title compound as a 
white solid ( 0,588 g, 1.11 mmoi, 68 % yield). It is the faster eluting enantiomer of 6-[amino- 
(6-chloro-pyridin-3-ylM3^efo^ 

cydopropylmethyMH^uinolin-2-one with >99 % optical purity. 
C.l.m/z: 530.1,532.1 (M+1], 

15 EXAMPLE 50 

(-)-6-IAmino^6^hloro-pyridm^ 
chloro-phenvlM -cyclopropylmethyl-1 H-quinolin-2-one 
Procedure 1, Conversion of Example 44 

Following the same procedure as that described in Example 49 for the conversion of 
20 Example 45, the title compound of Example 44, the faster eluting enantiomer of 4~(3-chloro- 
phenyl)-6-[(6-chloro-pyricHn^ 

yf)-methyl]-1-cyclopropylmethyHH<iuinolin-2-one (1.98 g, 3.05 mmol) afforded the title 
compound as a white solid (1.51 g, 2.85 mmol, 93 % yield). It is the slower moving 
enantiomer of 6-[amino^6^loro-pyridirv3-yW 
25 chloro-phenyl)-1 -cyctopropylmethyl-1 H-quinolin-2-one with >99 % optical purity. 

C.l.m/z: 530.1,532.1 [M+1J. 

Procedure 2, Conversion of Example 47 

Following the same procedure as that described in Example 49 for the conversion of 
Example 48, the title compound of Example 47 (the faster eluting enantiomer, (+)-4-(3-chloro- 

30 phenyl)-6-K6-chloro-pyridin^ 

methyl]-1-cyclopropylmethyl-1H-quinolin-2-one (0.249 g, 0.384 mmol) afforded the title 
compound as a white solid (0.137 g, 0.252 mmol, 66 % yield). It is the slower moving 
enantiomer of 6^amino-(6^hlorchpyridin-3-yl)-(3-m^^ 
chloro-phenyl)-1 -cyclopropylmethyl-1 H-quinolin-2-one with >98 % optical purity. 

35 C.I. m/z: 530.1, 532.1 (M+1). 
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EXAMPLE 51 

6^Amino-(6^ethyl-pvridin-3^ 
chloro-phenyQ-1 -methyl-1 H-qulnoHn-2-one 

51A. [4-(3^loro-phenyl)-2-methoxy^ 
5 methyl-3H-imidazol-4-yl)-methanol. 

Following the same procedure as that described Id Example 1E, 6-bromo-4-(3-ch!oro- 
phenyl)-2-methoxy-quinoiine (0.200 g t 0.574 mmol) and (6-methyl-pyridin-3-yl>-(3-methyl-3H- 
lmida20l-4-ylVmethanone (0.105 g, 0.522 mmol) generated 0.118 g (48% yield) of [4-(3-chloro- 
phenyl>2-methoxy-quindin-6-yl}.(6HTiethyl-pyridin-3-ylH3-m 
10 C.I. m/z: 470.9JM+1]. 

51 B. 6H^ino^6^ethyl^yridin-3-ylH3^ethyl-3H^ 
chloro-phenylH H-quinolin-2-one 

To the title compound of Example 51 A (0.1 18 g, 0.251 mmol) in toluene (5 ml) under 
an atmosphere of dry N 2 was added thionyl chloride (0.18 ml, 2.51 mmol) dropwise. The 

15 reaction mixture was heated at 85°C for 1 5 hours. Solvent and the excess thionyl chloride were 
removed under reduced pressure. The crude chloride was taken up in toluene and 
concentrated under vacuum. The resulting solid was dissolved in THF (10 mL) and to this 
solution at -78*C was bubbled ammonia gas (NH 3 ) for 10 minutes. The reaction mixture was 
stirred at ambient temperature under an atmosphere of N 2 for additional 1.5 hours. After 

20 removal of THF, the product mixture was partitioned between CHCI3 and water. The organic 
layer was washed, dried over MgS0 4 and concentrated under vacuum to give a brown solid. 
This was chromatographed on silica gel with CHCI 3 then MeOH-CHCI 3 -NH 4 OH (5 : 95 : 0.1 to 
10 : 89 : 1) as eluents to afford the title compound of Example 51 B as a white solid (53 mg f 
0.1 16 mmol, 46.4 % yield). 

25 C.I. m/z 456.3 [M*1J. 

51 C. 64Amino^6wnethyl-pyridin^ylH3^^ 
chloro-phenylH -methyl-1 H-quinolin-2-one 

To a solution of the title compound of Example 51 B (26 mg, 0.057 mmol) in THF (2.5 
ml) was added a solution of 40 % aqueous NaOH (0.1 ml), benzyltriethylammonium chloride 

30 (6.5 mg. 0.074 mmol) and methyl iodide (0.0046 ml, 0.0743 mmol). The reaction mixture was 
stirred at ambient temperature for 3 hours after which time THF was removed. The crude 
product mixture was partitioned between CHCI 3 and water. The organic layer was washed 
with brine, dried over MgS0 4 and concentrated under vacuum to give the crude product. It 
was purified by thin layer chromatography with MeOH-CHCI 3 -NH<OH (5 : 95 : 0.1) as the 

35 mobile phase to afford the title compound as a white solid (14.4 mg, 0.031 mmol, 54 % yield). 
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Cf-MS: m/z 470.0 [M+U 

EXAMPLE 52 

6-[Amino^6HTiethyl-pvridm 
chloro-phenyQ-1 -cyclopropylmethyM H-quinolin-2-one 

5 To a solution of the title compound of Example 51 B (26 mg, 0.057 mmol) in THF (2.5 

ml) was added (bromomethyl)cyriopropane (0.0075 ml, 0.080 mmof), benzyltriethylammonium 
chloride (6.5 mg. 0.0286 mmol), sodium iodide (2.57 mg, 0.0171 mmol) and a solution of 
40% aqueous NaOH (0.57 ml). The reaction mixture was heated at 65°C for 3 hours after 
which time THF was removed. The crude product mixture was partitioned between CHCI 3 
10 and water. The organic layer was washed with brine, dried over MgS0 4 and concentrated 
under vacuum to give the crude product It was chromatographed on silica gel with MeOH- 
CHCI 3 -NH,OH (2 : 98 : 0.1 to 5 : 95 : 0.1) as the eluents to afford the title compound as a 
white solid (1 1 mg, 0.022 mmol, 38 % yield). 
CI-MS: m/z 510.3 [M+1]. 
15 EXAMPLE 53 

6-fAmino-(pvridin-3>yl)-(3-methyl-3H-imidazol>4-yl^methyil-4^3>chloro- 
phenylH -cyclopropylmethyM H-quinolin-2-one 

To a solution of the title compound of Example 7, 6-[amino^6<*iloroi>yridin-3-ylV 
(3-methyl-3H-imidazol^yl)^ 

20 2-one (0.408 g, 0.77 mmof) in pyridine (0.77 ml) was added trichloroethyl chloroformate 
(0.159 ml, l.tS mmol) at a°C. The reaction mixture was gradually warmed to room 
temperature and stirred overnight. After removal of pyridine, the product mixture was 
taken into dichloromethane and water. After separation, the organic layer was washed 
with brine, dried over MgS0 4 and concentrated under vacuum to give the crude product It 

25 was chromatographed on silica gel with MeOH-CHCi r NH<OH (1 : 99 : 0,1) as the eluents 
to afford the trichloroethyl carbamate as a white solid (0.451 g, 0.64 mmol, 83 % yield). 

CI-MS: m/z 705.8, 708.0 [M+1]. 

To a solution of the trichloroethyl carbamate (34 mg, 0.048 mmol) in formic acid (0.96 
mi) was added zinc powder (87 mg). The reaction mixture was stirred at ambient temperature 

30 for 15 minutes. After addition of methanol, the mixture was filtered through the celite. followed 
by a saturated solution of potassium carbonate. The filtrated was evaporated and was 
extracted with chloroform. The organic layer was washed with brine, dried over MgS0 4 and 
concentrated under vacuum to give the crude product. It was chromatographed on sHica gel 
with MeOH-CHCI 3 -NH 4 OH (2: 98: 0.) as the eluents to afford the title compound as a white 

35 solid (25 mg, 100% yield). 
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CI-MS: m/z 496.1 

EXAMPLE 54 and EXAMPLE 55 
(+) and (-) Enantiomers of 443-Chloro-phenyl)"64(6>chloro-pyridin>3-vl)- 
hydroxy^frmethyl-3H^midazoM-yl)^ethylH^^ 
5 To a solution of the title compound of Example 43 (4.31 g, 6.64 mmcH) in THF (30 ml) 

was added 38 ml of 1N sulfuric acid. After the mixture was cooled to 0°C f a solution of 
sodium nitrite (NaN0 2l 1.45 g, 20.99 rnmol) in water (10 ml) was added dropwise. The 
reaction mixture was stirred at ambient temperature for 7 hours after which time ethyl acetate 
was added. The organic layer was washed with saturated potassium carbonate, brine, dried 
10 over MgSO< and concentrated under vacuum to give the crude product It was 
chromatographed on silica gel with MeOH-CHCI 3 -NH 4 OH (2: 98: 0.1> as the eluents to afford 
the title compound of Example 6 f 4-(3^loro-phenyl)^-[(6^hloro-pyridin-3-yl)-hydroxy-(3- 
methyl-3H-imidazd^-yl)HTi^^ as a white solid (3.32 

g, 94% yield). 
15 CI-MS: m/z 530.9 {M+1J. 

( + /-)^(3-Chloroi>benyl 
yl^memyl]-1^dopropy1methyl-1H-^inolin-2<)ne (3.002 g> was separated into its 
enantiomers and purified by high-performance liquid chromatography over CHIRALCEL™ OD 
(manufactured by Daicel Chemical Industries, LTD, Osaka, Japan) (2.2 cm x 25 cm, 10 urn; 
20 eluent Hexane/ethanol/methanol 85/7.5/7.5; 25°C). Under these conditions, 1.14 g of the 
faster ekiting enantiomer A. (Example 54): (-H-(3^oro-phenylK-[(6-chloro-pyridin-3-yl>- 
hydroxy-(3-memyl-3HHmidazoW-^ and 0.7 g 

of the slower moving enantiomer B (Example 55): (+)^3-chloro^enylK-[(6-chto^ 
3-yl)-hydroxy-(3-methyl-3H^ 
25 were obtained. 

Both enantiomers were >98 % optically pure. 

EXAMPLE 56 
(+)^fAmino^6^hloro-pyridin-3-yQ^ 
chloro^phenvl^l-cyclopropylmethyl^lH-quinolln^-one, dihydrochloride salt 
30 To a solution of (+MK3^loroi>henyl)-6-[(6-chlo^ 

3H-imidazol^-yl)-methyO-1^clopropy«methyl-1H-quinolin-2-one (0.844 g t 1.59 rnmol) in 
DCM (10 ml) was added a solution of HCI in ethyl ether (1M, 4,77 ml, 4.77 rnmol). The slurry 
solution was stirred for 2 hours. After filtration, the title compound of example 56 was 
obtained as a white solid (0.78 g, 1 .29 rnmol. 81 .4 % yield). 
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EXAMPLE 57 

(-)-6-[Amlno46^hloro-py^ 
chloro-phen vIM -cyclopropylmethyM H-qulnotin-2-one, dlhydrochloride salt 

Following the same procedure as that described in example 56, {->4-(3-chloro- 
5 phenyl)-6-[(6-chloro-pyridin-3^ 

<^<^ropylmethyl-1H-quinolin-2-one (0.252 g, 0.474 mmol) generated the dihydrochloride salt 
as a white solid (0.167 -& 0.28 mmol, 58 % yield). 
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What is claimed is: 




5 or a pharmaceutically acceptable salt or solvate thereof wherein : 

the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
quinolin-2-one ring; 

R 1 is selected from H, C,-C« alkyl. -(CR w R M X,C(0)R 12 . -(CR ,3 R M ),C(0)OR 15 , 
-(CR«R«) q OR» -(CR^^VSQ^ 5 , KCR 13 R"X(C,-C 10 cycloalkyl). -(CR ,3 R"X(C 6 -C 10 aryl), 
10 and -(CR 13 R"X(4-10 membered heterocyclic), wherein said cycloalkyl. aryl and heterocyclic 
R 1 groups are optionally fused to a C 6 -C 10 aryl group, a C s -C e saturated cyclic group, or a 4-10 
membered heterocyclic group; and the foregoing R 1 groups, except H but including any 
optional fused rings referred-to above, are optionally substituted by 1 to 4 R* groups; 

R 2 Is halo, cyano. -C(0)OR ,s , or a group selected from the substituents provided in 
15 the definition of R' 2 ; 

each R 3 , R 4 . R 5 . R 6 , and R 7 is independently selected from H. C,-C, 0 alkyl. Cj-Cc* 
alkenyl. Cj-C^kynyl, halo, cyano. nitro. trifluoromethyl. trifluoromethoxy, azido, -OR 12 , 
-C(0)R* -C(0)OR 12 , -NR 13 C(0)OR* -OC(0)R«. -NR"S0 2 R 1S . -S0 2 NR"R«, -NR'^W 2 , 
-C(0)NR»R«. -NR 12 R 13 , -CH=NOR' 2 . -S(0>,R« wherein j is an integer from 0 to 2. 

20 -(CR ,3 R"X(C 6 -C 10 aryl). -(CR 13 R"X(4-10 membered heterocyclic). -(CR 1S R M X(C 3 -C 10 
cycloalkyl). and -(CR ,3 R M XC=CR*; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C s -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl. alkenyl. cycloalkyl. aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 

25 from halo, cyano, nitro, trifluoromethyl. trifluoromethoxy, azido, -NR 1J S0 2 R 1S , -S0 2 NR ,2 R' 3 . 
-C(0)R". -C(0)OR 12 , -OC(0)R", -NR 13 C(0)OR 1 *, -NR"C(0)R 12 , -C(0)NR 12 R 13 . -NR 12 R ,3 t 
-OR 12 . C,-C 10 alkyl, Cj-C,, alkenyl, Cj-C 10 alkynyl. -(CR 13 R"),(C 6 -C 10 aryl). and -(CR 13 R M ) 1 (4- 
10 membered heterocyclic); 
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Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

R 8 is H, -OR 12 , -OC(0)R 12 , -NR 12 R 13 , -N=CR 12 R 13 , -NR ,2 C(0)R 13 . cyano, -C(0)OR 13 , 
-SR t2 or -(CR 13 R 14 X(4-10 membered heterocyclic^ wherein said heterocyclic R 8 groups are 
5 substituted by 1 to 4 R 6 groups; 

R 9 is -(CR 13 R 14 X(imidazolyl) or -(CR 13 R 14 X(pyridiny!) wherein said imidazolyl or 
pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from H, 0,-0,0 alkyl, -(CR 13 R 14 X(C 3 -C 10 cyc!oalkyl>, 
-(CR 13 R 14 MC 6 -C 10 aryl), and -(CR 13 R 14 X(4-10 membered heterocyclic); said cycloalkyl. aryl and 
10 heterocyclic R 12 groups are optionally fused to a C 6 -C, 0 aryl group, a C r C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except K 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-0(0)R 13 , -C(0)OR* -00(O)R 13 , -NR 13 0(O)R 14 , -C(0)NR 13 R 14 , -NR 13 R 14 , hydroxy, C,-0 6 alkyl, 
15 and C t -Ce alkoxy; 

each t is independently an integer from 0 to 5 and each q is independently an integer 
from 1 to 5; 

each R 13 and R 14 is independently H or C r C 6 alkyl. and where R 13 and R 14 are as 
-(CR 13 R 14 ) q or -(CR 13 R 14 Xeach is independently defined for each iteration of q or t in excess of 
20 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R 1$ R 19 ; and, 

25 R 17 , R 18 and R 1d are each independently selected from the substituents provided in the 

definition of R 12 except at least one of R 17 \ R 18 and R 1S is not H. 

2. The compound of daim 1 wherein R 1 is H f C r C 6 alkyl, or cyclopropyimethyL 
The compound of claim 1 wherein R 8 is -NR 12 R 13 , -OR 12 , or -(CR 13 R 14 )t (4-10 membered 
heterocyclic) substituted with from 1 to 4 R 6 groups, wherein said 4-10 membered heterocyclic 

30 is selected from triazolyl, imidazolyl, pyrazolyl, and piperidinyl. 

3. The compound of claim 1 wherein R 8 is H, -OR 12 , -OC(0)R 12 , -NR 12 R 13 , 
-NR ,2 C<0)R 13 , cyano, -C(0)OR ,3 f -SR 12 , or -(CR ,3 R 14 X(4-10 membered heterocyclic), wherein 
said heterocyclic R e groups are substituted by 1 to 4 R s groups; 

4. The compound of daim 2 wherein R 8 is hydroxy, amino, or triazolyl. 

35 5. The compound of daim 1 wherein R 3 , R\ R 5 and R 6 are independently 

selected from H, halo, and C r C 6 alkoxy. 
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6. A compound according to claim 1 selected from the group consisting of. 

6-[amino-(6^hloro-pyr^ 
phenyl)-1 -methyM H-quinolin-2-one (enantiomer A); 

6-[amincK6<hloro-pyridin-3-yIH3^efo^ 
5 phenylH -methyM H-quinolin-2-one (enantiomer B); 

4-{3-chloro-phenyl)-6-[(6-chloro^ 
methyl]-1 -cyclopropylmethyl-1 H-quinolin-2-one; 

6-{amino-(6-c^loro-pyrkJin-3^ 
phenyl}-1 -cyclopropylmethyM H-quinolin-2-one; 
10 4^3-chloro-phenylK-K5<hloro-p^ 
methyl]-1-methyi-1 H-quinolin-2-one; 

6-{amirK>-(5-<^loro-pyridin-2-^^ 
phenyl)- 1 -methyM H-quinolin-2-one; 

6Hfcmino^5-<*)oroi3yridin-2-^^ 
1 5 phenyI)-1-cydopropyfmethyl-1 H-quinolin-2-one; 

6-[ai™no-(6-chk>^ 
phenyl>-t-methyM H-quinolin-2-one; 

6-[amino-(5-chlorcHthiophen-2-^^ 
phenyl)-t-methyl-1 H-quinolin-2-one; 
20 6-{(5-Chloro-thiophen-2-yl)-hydroxy-(^^ 
phenyl)-1 -methyM H-quinolin-2-one; 

amino^5-chloro-miophen-2-ylH3-methyl-3m 
phenyl)-1 -methyM H-quinolin-2-one; 

6-{(6-<^loroiDyridin-3-yI)-hydro^ 
25 phenyt)-1 -methyM H-quinolin-2-one; 

6-[amino-{6-<*loro-pyridin-3-^ 
phenyl)-1-methyl-1 H-quinolin-2-one; 

6-{benzo[b]thiophen-2-yl-hydroxy-(3-nrre^ 
phenyl)-1-methyl-1H-quinolin-2-one; 
30 6-[a™no-(6-chloro-pyridin-3-ylH3-m^ 
phenyi)-1 K-quinolin-2-one; 

(-HHamino-(6-chloro-pyridin-3-ylH^ 
phenyl )-1 -cyclopropylmethyl-1 H-quinolin-2-one; 

6-[amino-(6-methyl-pyridin-3-yl)-(3-methyl-3H-imjda20l-4-yl)-methylJ-4-(3-chloro- 
35 phenyl)-1 -methyM H-quinolin-2-one; 
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6-[amin(Hpyridin-3-ylH3-me%!-3H-inra^^ 
cyclopropylmethyl-1 H-quinolin-2-one; 

(+H-(3^loro-phenyl)-64(6-chloro-pyri^ 
methylj-1 -cyclopropy(methyl-1 H-quinoJin-2-one; and 
5 pharmaceutical^ acceptable salts and solvates of any of said compounds. 

7. A compound of the formula 



R 4 




2 

wherein: 

the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
10 quinoline ring; 

R is C r C 6 alkyl; 

R 2 is halo, cyano, -C(0)OR 15 , or a group selected from the substituents provided in 
the definition of R 12 ; 

each R 3 , R\ R 5 , R 6 t and R 7 is independently selected from H, C,-C 10 alkyl, CarC 10 
15 alkenyl, C 2 -C 10 alkynyl, halo, cyano, nitro. trifluoromethyl. triftuoromethoxy. azido, -OR 13 , 
-C(0)R 12 , -C(0)OR 12 . -NR ,3 C(0)OR 15 . -OC(0)R 12 , -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , -NR ,3 C(0)R 12 , 
-C(0)NR 12 R 13 f -NR 12 R 13 , -CH=NOR 12 . -S(0);R t2 wherein j is an integer from 0 to 2, 
KCR ,3 R i4 ) t (C 6 -C 10 aryt), . -(CR-R^-IO membered heterocyclic). ^CR^MCrCio 
cycloalkyt), and -{CR 13 R 14 ) t CsCR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
20 of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a Cs-C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said afkyl, atkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl. triftuoromethoxy, azido. -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 . -C(0)OR 12 , -OC(0)R 12 , -NR 13 C(OpR 15 , -NR 13 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , 
25 -OR 12 , C r C 10 alkyl, C 2 -C 10 alkenyl, C 2 -C 10 alkynyl, -(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4- 
10 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 



WO 00/47574 



PCMB00/00121 



-82- 



R 8 is H. -OR 12 , 00(0)R n t -NR 12 R 13 , -NR 12 C(0)R 13 , cyano, -C(0)OR 13 , -SR 12 , or 
-(CR 13 R 14 X(4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are substituted 
by 1 to 4 R 8 groups; 

R 9 is -(CR 13 R ,4 Mimidazolyl> or -(CR 13 R 14 X(pyridinyl> wherein said imidazoly! or 
5 pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from H f C r C 10 alkyl, -<CR I3 R 14 X((VC 10 cycloaJkyl), 
-(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR ,3 R 14 X(4-10 membered heterocyclic); said cycloalkyl. aryl and 
heterocyclic R 12 groups are optionally fused to a C^C iQ aryl group, a C 6 -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
10 but including any optional fused rings, are optionaHy substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyt, trifluoromethoxy, azkio, 
-C(0)R 13 , -C(0)OR 13 , -OC(0)R 13 , -NR l3 C(0)R 1 \ -C(0)NR ,3 R 1 \ -NR 13 R 14 , hydroxy, 0,-Ce alkyl, 
and C r C 6 alkoxy; 

each t is independently an integer from 0 to 5; 
15 each R 13 and R 14 is independently H or C r C 6 alkyl, and where R 13 and R 14 are as 

-(CR 13 R 14 X each is independently defined for each iteration of t in excess of 1 ; 

R 15 is selected from the substituents provided in the definition of R 12 except R 1S is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
20 -SiR ,7 R 18 R 19 ;and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. 
8. A compound of the formula 



R 4 




13 

25 wherein: 

the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
quinotin-2-one ring; 

W is selected from ftuoro, chloro, bromo, and iodo; 
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R' is selected from H. C,-C 10 alky), -(CR 13 R 14 ) q C(0)R 12 , -(CR^R^cpjOR 1 * 
-(CR ,3 R 14 ) q OR* 2 , -(CR 13 R ,4 ) Q CS0 2 R 15 , -(CR 13 R ,4 X(C 3 -C 10 cycloaikyl), -(CR ,3 R ,4 X(CVC t0 aryl), 
and -(CR 13 R 14 X(4-tO membered heterocyclic), wherein said cycloaikyl, aryl and heterocyclic 
R 1 groups are optionally fused to a C s -C 10 aryl group, a Cj-Ce saturated cyclic group, or a 4-10 
5 membered heterocyclic group; and the foregoing R 1 groups, except H but including any 
optional fused rings referred to above, are optionally substituted by 1 to 4 R 5 groups; 

R 2 is halo, cyano, -C(0)OR 1& , or a group selected from the substituents provided in 
the definition of R 12 ; 

each R 3 , R\ R 5 , R 6 , and R 7 is independently selected from H, C r C l0 aHcyl, C 2 -C ia 
10 alkenyl, C^-C 10 all^nyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
-C(0)R 12 , -C(0)OR 12 , -NR"C(0)OR 15 , -OC(0)R 12 , -NR ,3 S0 2 R 15 , -SOjNR^R 1 * -NR 13 C(0)R 12 , 
-C(0)NR 12 R 13 f -NR 12 R 13 , -CH=N0R 12 -S(OXR 12 wherein j is an integer from 0 to 2, 
-(CR^XCCe-Cto aryl), -(CR 13 R 14 X(4-10 membered heterocyclic), -(CR I3 R 14 X((VC 10 
cycloaikyl). and -(CR 13 R 14 XCsCR 1€ ; and wherein the cycloaikyl, aryl and heterocyclic moieties 
15 of the foregoing groups are optionally fused to a C 6 -C 1( > aryl group, a CsrC e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyt, alkenyl, cydoalkyt, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR 13 S0 2 R 15 , -SOjNR^R 13 , 
-C(0)R 12 . -C(0)OR 12 , -OC(0)R 12 , -NR 13 C(0)OR 15 . -NR w C(0)R 12 , -C(0)NR 12 R 13 . -NR 12 R 13 , 
20 -OR 12 , C r C 10 alkyl, C r C 10 alkenyl, (VC 10 alkynyl, -(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4- 
10 membered heterocyclic); 

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

R 9 is -(CR 13 R 14 X(imidazolyl) or -(CR 13 R 14 ) t (pyridinyl) wherein said tmidazolyl or 

25 pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from B, C r C 10 alkyl, *(CR 13 R 14 X(C3-C 1t) cycloalkytX 
-(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR"R 14 X(4-10 membered heterocyclic); said cycloaikyl, aryl and 
heterocyclic R 12 groups are optionally fused to a C r C 10 aryl group, a C 5 -C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 

30 but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 , -C(0)OR 13 , -OC(0)R 13 , -NR 1 *C(0)R 14 , -C(0)NR 13 R 14 , -NR 13 R 14 , hydroxy, C r C 6 alkyl. 
and C r C 6 alkoxy, 

each t is independently an integer from 0 to 5 and each q is independently an integer 
35 from 1 to 5; 
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each R 13 and R 14 is independently H or C,-C 6 alkyl, and where R 13 and R 14 are as 
-(CR"R 14 ) q or -(CR 13 R 14 X each is independently defined for each iteration of q or t in excess of 
1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

5 H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R l8 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. 
10 9. A compound of the formula 




29 

wherein: 

R is Cj-Ce alkyl; 

R 2 is halo, cyano, -C(0)OR 1$ , or a group selected from the substituents provided in 

15 the definition of R 12 ; 

each R 3 , R\ R 5 , R 6 , and R 7 is independently selected from H, C,-C 10 alkyl, C 2 -C 10 
alkenyl, C 2 -C n0 alkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
-C(0)R 12 , -C(0)OR 12 , -NR 13 C(0)OR 15 . -OC(0)R" t -NR 13 S0 2 R 1S , -S0 2 NR 12 R 13 f -NR ,3 C(0)R 12 , 
-C(0)NR 12 R 13 , -NR 12 R 13 , -CH=NOR 12 , -S(0)jR 12 wherein j is an integer from 0 to 2, 

20 KCR^MCrC* aryl), -<CR 13 R 14 X(4~10 membered heterocyclic), -(CR 13 R 14 X((VC, 0 
cydoalkyl), and -(CR 13 R t4 XG==CR 16 ; and wherein the cyetoalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a (VC a saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cydoalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 

25 from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR l3 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 , -C(0)OR 12 , -OC(0)R 12 , -NR 13 C(0)OR 15 , -NR 13 C(0)R 12 , -C(0)NR !2 R 13 , -NR 12 R 13 , 
-OR 12 , C r C 10 alkyl, C 2 -C 10 alkenyl, C 2 -C 10 alkynyf. -(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4- 
10 membered heterocyclic); 
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Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

each R 12 is independently selected from H, C r C 10 alkyl, -(CR 13 R' 4 X(C 3 -C, 0 cycloalkyl), 
-(CR 13 R 14 X(C e -C l() aryl), and -{CR 13 R 14 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
5 heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C s -C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R t2 substituents, except H 
but Including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, triftuoromethoxy, azido, 
-C(0)R 13 , -C(0)OR 13 , -OC(0)R 13 . -NR 13 C(0)R 14 , -C(0)NR 13 R 1 \ -NR 13 R 14 , hydroxy, C t -C 6 alkyl, 
10 and Ct-Cg alkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C t -C 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 Xeach is independently defined for each iteration t in excess of 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

15 H; 

R 16 Is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R 18 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 . R 18 and R 19 is not H. 
20 10. A compound of the formula 

R 4 




12 

or a pharmaceutical^ acceptable salt or solvate thereof wherein: 
the dashed line indicates an optional second bond connecting C-3 and C-4 of the 
quinoline ring; 

25 R 2 is halo, cyano, -C(0)OR 15 , or a group selected from the substituents provided in 

the definition of R 12 ; 

each R 3 , R 4 , R 5 . R 6 , and R 7 is independently selected from H, C r C 10 alkyl, C^C^ 
alkenyl, C 2 -C 10 alkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
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-CfOJR'* -C(0)0R 12 , -NR 13 C(0)OR 1 V-OC(0)R 12 , -NR 13 S0 2 R 15 , -S0 2 NR 12 R' 3 , -NR ,3 C(0)R 12 . 
-CfOJNR^R 13 , -NR 12 R 13 , -CH=NOR 12 , -SfO^R 12 wherein j is an integer from 0 to 2, 
-(CR 13 R ,4 X(C 6 -C 10 aryl), -(CR ,3 R V4 X(4-10 membered heterocyclic), -(CR 13 R 14 ) ( (C 3 -C 10 
cycloalkyl), and -{CR 13 R 14 XCsCR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
5 of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C r C 6 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyt alkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 
-C(0)R 12 , -C(O)0R 12 , -OC(0)R 12 , -NR 13 C(0)0R 1S , -NR 13 C(0)R' 2 , -C(0)NR 12 R 13 , -NR 12 R 13 , 
10 -OR 12 , CrC 10 alkyl, C 2 -C 10 alkenyl, C 2 -C 10 alkynyl. -(CR 13 R t4 X(C 6 -C 10 aryl), and -<CR 13 R ,4 X(4~ 
10 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

R 8 is H, -OR 12 , -OC(0)R 12 , -NR ,2 R 13 , -NR 12 C(0)R ,3 f cyano, -C(0)OR 13 , -SR 12 , or 
15 -(CR 13 R 14 X(4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are substituted 
by 1 to 4 R 6 groups; 

R 9 is -<CR 13 R 14 X(imidazolyf> or -(CR 13 R 14 X(pyridinyl) wherein said imidazolyl or 
pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from H, alkyl, -(CR 13 R 14 X(C 3 -C 10 cycloalkyl), 
20 -(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R ,4 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused ta a C 6 -C 10 aryl group, a Cs-C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
25 -C(0)R 13 , -C(0)OR 13 , -OCODJR 13 , -NR ,3 C(0)R 14 . -C(0)NR i3 R 14 , -NR 13 R 14 , hydroxy, C r C 6 alkyl, 
and C r C 6 alkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C,-C 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 ) t each is independently defined for each iteration of t in excess of 1 ; 
30 R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR ,7 R 18 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
35 definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. 
11. A compound of the formula 
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R 4 




6 



or a pharmaceutical^ acceptable salt or solvate thereof wherein: 
the dashed line indicates an optional second bond connecting 0-3 and C-4 of the 
quinoiine ring; 

5 R 2 Is halo, cyano, -C(0)OR 1s , or a group selected from the substituents provided in 

the definition of R 12 ; 

each R 3 , R 4 , R 5 , R 6 , and R 7 is independently selected from H, 0,-0,0 alkyl, C 2 -C 10 
alkenyl, CjrC^lkynyl, halo, cyano, nitra. trffiuoromethyl. trifluoromethoxy, azido, -OR 12 , 
-C(0)R 12 f -C(0)OR 12 , .NR^C(0)OR ,5 t -O0(O)R 12 , -NR 1 ^ 15 , -SOgNR 12 ^ 3 -NR 13 C(0)R 12 . 

10 -0(O)NR 12 R 13 . -NR 12 R 13 , -CH=NOR 12 , -S(0);R 12 wherein j is an integer from 0 to 2, 
-(CR 13 R 14 X(C 6 -C, 0 aryl), -<CR 13 R 14 X(4-10 membered heterocyclic}, KCR^"M<VC W 
cydoalkyl), and -(CR 13 R 14 XC=CR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C w aryl group, a Cg-Ce saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said alkyt, alkenyl, cycloalkyl, aryl and 

15 heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR^OjR 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 , -C(0)OR 12 , -OC(0)R 12 , -NR 13 0(O)OR 1s . -NR 13 C(0)R 12 -0{O)NR 12 R 13 , -NR 12 R 13 , 
-OR 12 , alkyl, 0^0,0 alkenyl, C^-C^ alkynyl, -(CR 13 R U ),(C 6 -C 10 aryl), and -<CR 13 R M X(4- 
1 0 membered heterocyclic); 

20 2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 

substituents; 

R 8 is H, -OR 12 . -OCfOJR 12 , -NR 12 R 13 , -NR 12 C(0)R 13 , cyano, -0(O)OR 13 , -SR 12 , or 
~(CR 13 R 14 X(4-10 membered heterocyclic), wherein said heterocyclic R 8 groups are substituted 
by 1 to 4 R 6 groups; 

25 R 9 is -{CR 13 R 14 X(imidazolyl) or -(CR 13 R 14 X(pyridinyl) wherein said imidazolyl or 

pyridinyl moiety is substituted by 1 or 2 R 6 substituents; 

each R 12 is independently selected from H, 0,-0,0 alkyl, -(CR 13 R 14 X(C 3 -C 10 cycloalkyl), 
-{CR 13 R ,4 X(C 6 -C,o aryl), and -(CR t3 R 14 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
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heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C r C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R t2 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
5 -C(0)R 13 . -C(0)OR 13 , -OC<0)R' 3 , -NR 13 C(0)R 14 , -C(0)NR ,3 R 14 , -NR 13 R 14 , hydroxy, C r C 6 alkyl. 
andCVCealkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R u is independently H or C r C 6 alkyl, and where R 13 and R 14 are as 
-{CR 13 R 14 X each is independently defined for each iteration of t in excess of 1 ; 
10 R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

H; 

R 16 is selected from the list of substituents provided in the definition of R ia and 
-SiR 17 R 18 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
1 5 definition of R 12 except at least one of R 17 . R ta and R 19 is not H. 
12. A compound of the formula 




30 

wherein: 

R 1 is selected from H, C r C 10 alkyl, -(CR l3 R 14 ) q C(0)R 12 , KCR 13 R 14 ) Q C(0)OR 15 , 
20 KCR ,3 R 14 ) q OR« -<CR^ 4 ) q CS0 2 R« -(CR^MC^ cycloalkyl), -<CR 13 R«X(C 6 -C 10 aryl). 
and -(CR 13 R 14 X(4-tO membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic 
R 1 groups are optionally fused to a C 6 -C 10 aryl group, a C r C 6 saturated eyerie group, or a 4-10 
membered heterocyclic group; and the foregoing R 1 groups, except H but including any 
optional fused rings referred to above, are optionally substituted by 1 to 4 R 6 groups; 
25 r2 ^ halo, cyano, -C(0)OR 15 f or a group selected from the substituents provided in 

the definition of R 12 ; 

each R 3 , R 4 , R s , R 8 , and R 7 is independently selected from H, C r C 10 alkyl, C r C 10 
alkenyl, C 2 -C 10 alkynyf, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR 12 , 
-C(0)R 12 , -C(OPR' 2 , -NR' 3 C(0)OR ,s , -OC(0)R 12 . -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , -NR ,3 C(0)R 12 , 
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-C(0)NR ,2 R 13 , -NR 12 R 13 , -CH=NOR 12 , -S(OXR 12 wherein j is an integer from 0 to 2, 
-(CR 13 R 14 MC 6 -C W aryl), -(CR 13 R 14 X(4-10 membered heterocyclic), -(CR ,3 R 14 ),(C r C 10 
cyctoaMcylK and -{CR 13 R 14 ) t CsCR 16 ; and wherein the cycloalkyl, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C s -C 8 saturated cycHc 

5 group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to- 3 substltuents independently selected 
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR 13 S0 2 R 15 , -S0 2 NR t2 R 13 , 
«C(0)R 12 -C(0)OR 12 , -OC(0)R 12 , 44R 13 C(Q)OR 15 , -NR 13 C(0)R 12 , -C(0)NR 12 R 13 . -NR 12 R 13 , 
-OR 12 , C r C 10 alkyl, C r C 10 alkenyl. (VC 10 alkynyl, -(CR 13 R 14 X(C r C l0 aryl), and -(CR t3 R 14 X(4- 

0 10 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocycHc group, substituted by 1 to 4 R 6 
substltuents; 

each R 12 is independently selected from H, C t -C 10 alkyl, ^CR ia R u X(Cj-C 10 cycloalkyl), 
-{CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R t4 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 

5 heterocyclic R 12 groups are optionally fused to a C 6 -C t0 aryl group, a Cs-C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substltuents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substltuents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 , -C(0)OR 13 , -OCfOJR 13 , -NR 13 C(0)R 14 , -C(0)NR 13 R 14 , -NR t3 R 14 , hydroxy, C r C 6 alkyi, 

0 and Ci-Ce alkoxy; 

each t is independently arv integer from 0 to 5 and each q is independently an integer 
from 1 to 5* 

each R 13 and R 14 is independently H or C^C 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R l4 ) q or -(CR 13 R t4 Xeach is independently defined for each iteration of q or t in excess of 
5 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 1& is not 

H; 

R 16 is selected from the list of substltuents provided in the definition of R 12 and 
-SiR 17 R 18 R 19 ; and, 

3 R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 

definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. 
13. A compound of the formula 
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26 

wherein: 

R 24 Is selected from SR 20 and -SiR^FFR 23 , wherein R 20 is selected from H and 
phenyl, and R 21 , R 22 , and R 23 are independently selected from C^-Ce alkyl and phenyl; 
5 R 1 is selected from H, C r C, 0 alkyl, -(CR 13 R 14 ) q C<0)R 12 , -(CR 13 R 14 ) q C(OPR 15 , 

-(CR 13 R 14 ) q OR 12 , -(CR^R^^CSOjR 15 , -<CR 13 R 14 ) t (C 3 -C 10 cycloalkyl), -(CR 13 R 14 X(C 6 -C 10 aryl), 
and -(CR 13 R 14 X(4-10 rnembered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic 
R 1 groups are optionally fused to a C 6 -C 10 aryl group, a C r C 8 saturated cyclic group, or a 4-10 
rnembered heterocyclic group; and the foregoing R 1 groups, except H but including any 
1 0 optional fused rings referred to above, are optionally substituted by 1 to 4 R 6 groups; 

R 2 is halo, cyano, -C(0)OR 15 , or a group selected from the substituents provided in 
the definition of R 12 ; 

each R 3 , R 4 , R 5 , R 6 , and R 7 is independently selected from H, C r C 10 alkyl, C2-C 10 
alkenyl, C 2 -C 10 alkynyl i halo, cyano, nitro, trifluoromethyl, tritluoromethoxy, azido, -OR 12 , 

15 -C(0)R 12 , -C(0)OR 12 . -NR 13 C(0)OR 15 . -OC(0)R 12 . -NR^SOjR* -S0 2 NR 12 R 13 , -NR 13 C(0)R 12 , 
-C(0)NR 12 R 13 , -NR 12 R 13 , -CH=NOR 12 , -S(0)jR 12 wherein j is an integer from 0 to 2, 
-(CR^R^Xta-C.o aryl), -(CR 13 R 14 X(4-10 rnembered heterocyclic), -(CR 13 R 1 <X(CrC 1() 
cycloalkyl), and -(CR 13 R 14 XCsCR 16 ; and wherein the cycloalkyt, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a Cg-C^ aryl group, a C 5 -C 8 saturated cyclic 

20 group, or a 4-10 rnembered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano, nitro, trifluoromethyl, tritluoromethoxy, azido, -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , 
-C(0)R 12 , -CtOJOR 12 , -OC(0)R 12 , -NR 13 C(0)OR 15 , -NR 13 C(0)R 12 , -C(0)NR 12 R 13 , -NR 12 R 13 , 
-OR 12 , C r C 10 alkyl, C r C 10 alkenyl, C 2 -C 10 alkynyl, -(CR 13 R ,4 X(C 6 -C 10 aryl), and -(CR 13 R ,4 ) t (4- 

25 10 rnembered heterocyclic); 

2 is an aromatic 4-10 rnembered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 
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each R 12 is independently selected from H, C r C 10 alkyl, -{CR 13 R 14 ) t (C3-C 10 cycloalkyl), 
-(CR 13 R 14 X(C 6 -Cto ary*). and -(CR 13 R 14 ) ( (4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocycHc R 12 groups are optionally fused to a C € -C 10 aryl group, a C r C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
5 but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro» trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 , -C(O)0R 13 f -OC(0)R* -NR 13 C(0>R 14 , -C(0)NR ,3 R 14 f -NR 13 R 14 , hydroxy, C r C 6 alkyl, 
and C r C 6 alkoxy; 

each t is independently an integer from 0 to 5 and each q is independently an integer 
10 from 1 to 5; 

each R 13 and R 14 is independently H or C r C € alkyl. and where R 13 and R 14 are as 
-{CR^^JqOr -(CR 13 R 14 Xeach is independently defined for each iteration of q or t in excess of 
1; 

R 15 is selected from the substituents provided in the definition of R 12 except R 15 is not 

15 H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
«SiR 17 R 16 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H. 
20 14. A method of inhibiting abnormal cell growth ir> a mammal comprising 

administering to said mammal an amount of a compound of claim 1, claim 7, claim 10, or 
claim 11, or a pharmaceutical^ acceptable salt or solvate thereof, that is effective in inhibiting 
famesyl protein transferase. 

15. A method of inhibiting abnormal cell growth in a mammal comprising 
25 administering to said mammal an amount of a compound of claim 1, claim 7, claim 10, or 

claim 11, or a pharmaceutical acceptable salt or solvate thereof, that is effective in inhibiting 
abnormal cell growth. 

16. A method of inhibiting abnormal cell growth in a mammal which comprises 
administering to said mammal a therapeutically effective amount of a compound of claim 1, 

30 claim 7, daim 10, or claim it, or a pharmaceutically acceptable salt or solvate thereof, in 
combination with a chemotherapeutic. 

17. A pharmaceutical composition for inhibiting abnormal cell growth in a 
mammal comprising an amount of a compound of claim 1 , claim 7, claim 10, or claim 1 1 , or a 
pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting famesyl 

35 protein transferase, and a pharmaceutically acceptable carrier. 
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18. A pharmaceutical composition for inhibiting abnormal cell growth in a 
mammal comprising an amount of a compound of claim 1 , claim 7, claim 10, or claim 1 1, or a 
pharmaceutical^ acceptable salt or solvate thereof, that is effective In inhibiting abnormal cell 
growth, and a pharmaceutical^ acceptable carrier. 
5 19. A pharmaceutical composition for inhibiting abnormal cell growth in a 

mammal which comprises a therapeutically effective amount of a compound of claim 1 , claim 
7, claim 10, or claim 11, or a pharmaceutical^ acceptable salt or solvate thereof, in 
combination with a chemotherapeutic. 

20. A method of treating a disease or condition selected from lung cancer, 
10 NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of 

the head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, gynecologic 
tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the 
endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vulva), 

15 Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the 
endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft 
tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, 
solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), pediatric 

20 malignancy, neoplasms of the central nervous system, (e.g., primary CMS lymphoma, spinal 
axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-maiignant 
syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign prostatic 
hypertrophy, human papilloma virus (HPV), and restinosis in a mammal comprising 
administering to said mammal an amount of a compound of claim 1, claim 7, claim 10, or 

25 claim 1 1 s that is effective in inhibiting famesyl protein transferase. 

21. A method of treating a disease or condition selected from lung cancer, 
NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of 
the head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, gynecologic 

30 tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the 
endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vulva), 
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the 
endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft 
tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, 

35 solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter (e.g., renal cetl carcinoma, carcinoma of the renal pelvis), pediatric 
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malignancy, neoplasms of the central nervous system (e g., primary CNS lymphoma, spinal 
axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-malignant 
syndrome), neoplastic cutaneous disease, psoriasis, mycoses fiingoides, benign prostatic 
hypertrophy, human papilloma virus (HPV). and restinosis in a mammal comprising 
5 administering to said mammal an amount of a compound of claim 1, claim 7, claim 10^ or 
claim 1 1, that is effective in treating said disease, 

22. A pharmaceutical composition for treating a disease or condition selected 
from lung cancer, NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin 
cancer, cancer of the head and neck, cutaneous or intraocular melanoma, uterine cancer, 

10 ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast 
cancer, gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, 
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma 
of the vulva), Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, 
cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), 

15 sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic 
or acute leukemia, solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder, 
cancer of the kidney or ureter (e.g., renal ceil carcinoma, carcinoma of the renal pelvis), 
pediatric malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma, 
spinal axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre- 

20 malignant syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign 
prostatic hypertrophy, human papilloma virus (HPV), and restinosis in a mammal comprising 
an amount of a compound of claim 1. claim 7, claim 10, or claim 11, that is effective in 
inhibiting farnesyl protein transferase, and a pharmaceutically acceptable carrier. 

23. A pharmaceutical composition for treating a disease or condition selected 
25 from lung cancer, NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin 

cancer, cancer of the head and neck, cutaneous or intraocular melanoma, uterine cancer, 
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast 
cancer, gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, 
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma 

30 of the vulva). Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, 
cancer of the endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), 
sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic 
or acute leukemia, solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder, 
cancer of the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), 

35 pediatric malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma, 
spinal axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre- 
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malignant syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign 
prostatic hypertrophy, human papilloma virus (HPV>, and restinosis in a mammal comprising 
an amount of a compound of claim 1 , claim 7, claim 1 0, or claim 1 1 . that is effective in treating 
said disease, and a pharmaceutical^ acceptable carrier. 
5 24. A method of treating abnormal cell growth in a mammal, which method 

comprises administering to the mammal an amount of a compound of claim 1, claim 7, daim 

10, or daim 11, and an amount of one or more substances selected from MMP-2 inhibitors, 
MMP-9 inhibitors, signal transduction inhibitors, antiproliferative agents, and agents capable 
of blocking CTLA4, wherein the amounts of the compound and the substance or substances 

10 are together effective in treating abnormal cells growth. 

25. A pharmaceutical composition for treating abnormal cell growth in a mammal, 
which composition comprises an amount of a compound of daim 1, daim 7, daim 10, or daim 

11, and an amount of one or more substances seleded from MMP-2 inhibitors, MMP-9 
inhibitors, signal transduction inhibitors, antiproliferative agents, and agents capable of 

15 blocking CTLA4, and a pharmaceutical^ acceptable carrier, wherein the amounts of the 
compound and the substance or substances are together effective in treating abnormal cells 
growth. 

26. A method for inhibiting abnormal ceil growth in a mammal which method 
comprises administering to the mammal an amount of daim 1, daim 7, daim 10, or daim 11, 

20 in combination with radiation therapy, wherein the amount of the compound is in combination 
with the radiation therapy effective in inhibiting abnormal ceH growth in the mammal. 

27. A method for sensitizing abnormal cells in a mammal to treatment with 
radiation therapy, which method comprises administering to the mammal an amount of a 
compound of daim 1, daim 6 t daim 10, or daim 11, which amount is effective in sensitizing 

25 abnormal cells to treatment with radiation. 

28. A method of synthesizing a compound of the formula 



\ 



O 
II 




R 



,6 



11a 



wherein 

30 R« is selected from H, C,-C 10 alkyl, C 2 -C 10 alkenyl. C a -C 10 alkynyl, halo, cyano. nitro. 

trifluoromethyl, trifluoromethoxy. azido, -OR 12 , -C(0)R 12 . -CfOJOR 12 , -NR ,3 C(0)OR 1s , 
-OC(0)R 12 . -NR 13 SO a R ,s , -S0 2 NR ,2 R". -NR"C(0)R' 2 . -C(0)NR ,2 R 13 . -NR ,2 R". -CH=NOR 12 . 
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-S{O^R 12 wherein j is an integer from 0 to 2, -{CR ,3 R 14 ) t (C 6 -C 10 aryl), -(CR 13 R 14 X(4-10 
membered heterocyclic), -(CR ,3 R 14 X(C r C 10 cycloalkyl), and -(CR 13 R 14 XCsCR 16 ; and wherein 
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 
C 6 -C, 0 aryl group, a C r C e saturated cyclic group, or a 4-10 membered heterocyclic group; and 
5 said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
substituents independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, 
azldo, -NR 13 S0 2 R 15 , -S0 2 NR 12 R 13 , -0(0)R 12 . -CfOPR* -OC(0)R 12 -NR ,3 0(O)OR 15 , 
-NR 13 0(O)R 12 , -0(O)NR 12 R 13 -NR 12 R 1 V-OR«, 0,-0* alkyl, 0,-0,0 alkenyl. C*-C 10 alkynyl, 
•(OR 13 R 14 X(O 6 -C l0 aryl), and -(CR 13 R 14 X(4-10 membered heterocyclic); 
10 Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 

substituents; 

each R 12 is independently selected from H, 0,-0,0 alkyl, -(CR 13 R 14 X(C 3 -C 10 cycloalkyl). 
-(CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused to a O 6 -C, 0 aryl group, a Cs-C 8 saturated cyclic 
15 group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to S substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 13 . -0(0PR«, -0C(O)R 13 -NR 13 C(0)R 14 , -0(0)NR 13 R 1 \ -NR ,3 R 1 \ hydroxy, C,-C 6 alkyl, 
and C,-C 6 aikoxy; 
20 each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or C t -C 6 alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 Xeach is independently defined for each iteration of t in excess of 1; 

R 15 is selected from the substituents provided in the definition of R 12 except R ts is not 

H; 

25 R 16 is selected from the list of substituents provided in the definition of R 12 and 

-SiR 17 R 18 R 19 ; and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R t7 # R 18 and R 19 is not H; 

which method comprises reacting in an appropriate solvent in the presence of a 
30 suitable base a compound of the formula 

? / C H3 
Z 0 N 

OCH 3 

28 
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wherein Z is as defined above; 
with a compound of the formula 



SKR^R^R 23 ) 



-An 

R 

33 



wherein R 6 is as defined above, and 

R 21 . R 22 . and R 2 * are each independently selected from d-Cj alkyl and phenyl; 
thereby obtaining a compound of the formula 

\ Si-(R 21 R 22 R 23 ) 

« jri 

2 C ^ ,N 




,6 



10 32 R' 



and reacting the compound of formula 32 so obtained in an appropriate solvent with 
acetic acid or with a fluoride reagent 

29. A method of synthesizing a compound of the formula 



15 



O m-^ 

.N 




R 6 



11a 

wherein 

R 6 is selected from H. C,-C 10 alkyl. Cj-C,,, alkenyl, C^-Coalkynyl, halo, cyano, nitro, 
trifluoromethyl. trifluoromethoxy. azido, -OR 12 , -C(0)R 12 . -C(O)0R 12 . -NR 13 C(0)OR 15 . 
20 -0C(0)R 12 . -NR 13 S0 2 R ,s . -SO J NR ,2 R 13 . -NR ,3 C(0)R' 2 . -C(0)NR 12 R 13 . -NR 12 R' 3 , -CH=NOR' 2 , 
-S(Oj^R 12 wherein j is an integer from 0 to 2, -(CR I3 R M ),(C 6 -C 10 aryl). -(CR ,3 R 14 X(4-10 
membered heterocyclic), -(CR 13 R"X(C 3 -C, 0 cycloalkyl), and -(CR 13 R 14 ),CsCR 16 ; and wherein 
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 
Cs-C 10 aryl group, a C 5 -C s saturated cyclic group, or a 4-10 membered heterocyclic group; and 
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said alkyl, aikenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
substituents independently selected from halo, cyano, nitro, trifluoromethyl, triftuoromethoxy, 
azido, -NR 13 S0 2 R 1S , -S0 2 NR 12 R n , -C(0)R 12 , -C(0)OR 12 , -OC(0)R 12 , -NR 13 C(0)OR ,& , 
-NR 13 C(0)R 12 , -C(0)NR 12 R 1 \ -NR 12 R", -OR 12 , C r C 10 alkyl, CrC 1Q alkenyl, C r C 10 alkynyl. 
5 -<CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4-1 0 membered heterocyclic); 

2 is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R 6 
substituents; 

each R 12 is independently selected from H, C r C 10 alkyl, -(CR 13 R 14 X(C 3 -C 10 cycloalkyl), 
-{CR 13 R 14 X(C 6 -C 10 aryl), and -(CR 13 R 14 X(4-10 membered heterocyclic); said cycloalkyl, aryl and 
10 heterocyclic Regroups are optionally fused to a C 6 -C 10 aryl group, a C^C e saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, 
-C(0)R 1:3 , -C(0)OR^ t -OC(0)R 13 , -NR 15 C(0)R 1 \ -C(0)NR 13 R 14 , -NR 13 R 1 \ hydroxy. 0,-0* alkyl, 
15 and C^-C 6 alkoxy; 

each t is independently an integer from O to 5; 

each R 13 and R 14 is independently H or Ot-Ce alkyl, and where R n and R 14 are as 
-(CR 13 R 14 Xeach is independently defined for each iteration of t in excess of 1 ; 

R 1S is selected from the substituents provided in the definition of R 12 except R 15 is not 

20 H; 

R 16 is selected from the list of substituents provided in the definition of R 12 and 
-SiR 17 R 18 R 1 *;and, 

R 17 , R 1 *and R 19 are each independently selected from the substituents provided in the 
definition of R 12 except at least one of R 17 , R 18 and R 19 is not H; 
25 which method comprises reacting in an appropriate solvent in the presence of a 

suitable base a compound of the formula 

2 C 

OCH 3 

28 



30 



wherein Z is as defined above; 
with a compound of the formula 
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S 



27 



wherein R s is as defined above and R 20 is selected from H and phenyl; 
thereby obtaining a compound of the formula 



S-R" 




R 6 



31 



and removing from the compound of formula 31 so obtained the -SR 20 group, either: 
a) reductively, with a nickel catalyst: or 
10 b) oxidatively , with nitric acid or with aqueous hydrogen peroxide in acetic acid. 

30. A method of synthesizing a compound of the formula 




23 

wherein 

15 each R 3 . R", R 5 , R 6 . and R 7 is independently selected from H, C,-C, 0 alkyi, C 2 -C 10 

alkenyl. C 2 -C 1(j alkynyl, halo, cyano, nitro, trffiuoromethyl, trifluoromethoxy, azido, -OR 12 . 
-C(0)R« -C(0)OR 12 . -NR 13 C(0)OR 15 . -0C(O)R 12 . -NR"S0 2 R ,s , -SO^R^R 13 , -NR 13 C(0)R 12 , 
-C(0)NR 12 R' 3 , -NR 12 R 13 . -CH=NOR 12 . -S(0)ft 2 wherein j is an integer from 0 to 2, 
-{CR 13 R ,4 ) I (C 6 -C 10 aryl), -(CR 13 R M ),(4-10 membered heterocyclic), -<CR 13 R ,4 X(C3-C 10 
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cycloalkyl), and -(CR 13 R 14 XC=CR 16 ; and wherein the cycloaikyi, aryl and heterocyclic moieties 
of the foregoing groups are optionally fused to a C 6 -C 10 aryl group, a C 5 -C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and said afkyl. alkenyl, cycloalkyl, aryl and 
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected 
5 from halo, cyano, nitro, trifiuoromethyl, trifiuoromethoxy, azido, -NR 13 S0 2 R 15 , -S0 2 NR t2 R 13 , 
-C(0)R 12 , -C(0)OR 12 , -OC(0)R 12 . -NR 13 C(Q)OR 1s , -NR 13 C(0)R 12 , -C(0)NR 12 R 13 . -NR^R 13 , 
-OR 12 , C r C 10 alkyl, C a -C 10 alkenyl, C 2 -C 10 alkynyl, -(CR 13 R ,4 X(C 6 -C 10 aryl). and -(CR 13 R ,4 ) t (4~ 
1 0 membered heterocyclic); 

each R 12 is independently selected from H. C t -C 10 alkyl, -(CR 13 R 14 X(C 3 -C 10 cycloalkyl), 
10 -(CR^XtCVCtt aryl), and -<CR 13 R 14 ) t (4-1 0 membered heterocyclic); said cycloalkyl, aryl and 
heterocyclic R 12 groups are optionally fused to a C 6 -C 10 aryl group, a C r C 8 saturated cyclic 
group, or a 4-10 membered heterocyclic group; and the foregoing R 12 substituents, except H 
but including any optional fused rings, are optionally substituted by 1 to 3 substituents 
independently selected from halo, cyano, nitro, trifiuoromethyl, trifluoromethoxy, azido, 
1 5 -C(0)R 13 , -C(0)OR 13 , -OC(0)R 13 , -NR 13 C(0)R 14 t -C(0)NR ,3 R 14 , -NR 13 R 14 hydroxy. C t -C 6 alkyl, 
and C,-C € alkoxy; 

each t is independently an integer from 0 to 5; 

each R 13 and R 14 is independently H or alkyl, and where R 13 and R 14 are as 
-(CR 13 R 14 ) t each is independently defined for each iteration of t in excess of 1; 
20 R 15 is selected from the substituents provided in the definition of R 12 except R 1S is not 



R 16 is selected from the Hst of substituents provided in the definition of R 12 and 
-SiR ,7 R 18 R 19 ;and, 

R 17 , R 18 and R 19 are each independently selected from the substituents provided in the 



which method comprises reacting, at a temperature of from about -78° C to about 0° 
C, in the presence of a suitable base and in an appopriate solvent a compound of formula 



25 definition of R 12 except at least one of R 17 , R 16 and R 19 is not H; 




W 



30 



34 

wherein W is an appropriate leaving group, and R 3 , R 4 and R 5 are as defined above, 
with a compound of the formula 
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H 3 C N y° CH 3 




35 



5 31, 
ether. 

32. 



wherein R 6 and R 7 are as defined above. 

A method according to claim 30, wherein the appropriate solvent is ethyl 
A method of synthesizing a compound of the formula 




37 

wherein R 6 is selected from H, C r C 10 alkyf, (VC ia alkenyh C^-C 10 alkynyl f halo, cyano, 
10 nitro, trifluoromethyl, trifluoromethoxy. azido, -OR 12 . -C(0)R 12 , -C(0)OR 12 , -NR 13 C(0)OR 15 , 
-OC(0)R 12 . -NR^O^ 15 . -SO^R", -NR 13 C(0)R 12 , -CfO^R^R' 3 , -NR 12 R 13 , -CH=NOR ,2 f 
-S(OVR 12 wherein j is an integer from 0 to 2, -(CR 13 R 14 X(C 6 -C 10 aryl), -(CR 13 R 14 X(4-10 
membered heterocyclic}, -(CR^R^C^do cycloalkyl), and -{CR 13 R 14 ),C£=CR 16 ; and wherein 
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a 
1 5 C 6 -C 10 aryl group, a CsrC 8 saturated cyclic group, or a 4-1 0 membered heterocyclic group; and 
said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3 
substituents independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, 
azido. -NR ,3 S0 2 R 1 *, -S0 2 NR 12 R 13 , -C(0)R ,2 t -C(0)OR 12 , -OC(0)R 12 , -NR^OJOR 15 , 
-NR«C(0)R 12 , -C(0)NR"R". -NR 12 R 13 , -OR' 2 , Cl -C 10 alkyl, C 2 -C 10 alkenyl, C r C 10 alkynyl, 
20 -(CR 13 R 14 X(C 6 -C 10 aryl), and -<CR 13 R 14 ) t (4-l 0 membered heterocyclic); 
which method comprises 
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a) reacting with a metal cyanide, in the presence of a palladium catalyst and in an 
appropriate solvent, at a temperature of about 25° C to about 100° C, a compound of the 
formula 



5 36 



wherein Tf is -S0 2 -CF 3 and R 6 is as defined above; 
thereby obtaining a compound of the formula 37. 
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